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ABSTRACT e
. The value systehs bz wvhich the usetrs of purchased
1n£ornatlon services select which one to use or buy are found.to
differ sharply among different user populations, but the variable

found to control them is a function of use, not of the user as an
individual. Selection variables are summarized in a matrix of user
values and interaction effects. The researcher prefers original
documents, and tends to choose ?ubjectively. The operating manager

more often stops with abstracts and emphasizes quantifiable factors.
The planning sanager wants a .digest of ideas, not references, and
"tends to judge a service first as to its reliability. These three
functions attach entirely different connotations to the same vords .
for key parameters. They can be ‘linked to the structure of language:
operations is the present participle (doing), research concerns the
.verbal adjective (state of the art), and plamning is in the

subjunctive mode (Could or shou}d) . Rpparent conflicts, which may be
resolved by dimensional analysis of difference in values perceived,

are illustrated by case histories, intervievs, and questionnaire
.results. (Author) - _ ] ' .
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', _ FOREWORD )

This is a first-year report of research on improverments in the use of scientific and
technical information (STI) supported by the Division of Science Information (DSI),
National Science Foundatwn It provides a systematic investigation of crjteria
applied in “decision-making by a. wide variety of individuals who are users or
managers of purchased information services In the commercial sector of the
information mdustry DSI is interested in criteria for the comparative evaluation

.of information services, including variables that influence cost and those that!do

aot. We are'supporting. research on mdthods to measure' the value of these
services, as part of our overall program to 1mprove‘the°efflaen(‘y_ and
effectiveness of the utilization of STI. =~ | | : ’ -

’ . ‘ .. J N
Your suggestions and comments on this report will be appreciated.

. (4
a ’ [
. [ : . . ee G. Burchinal. .
. . Director , L.
. * . «_Division of Science Information ,;
b . .. ™
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o . USER' VALUES IN THE SELECTION +
W e e _._OF INFORMATION SERVICES

L HIGHLIGHTS ) ; o ’

» * S

L A . Which infdrmatioa service to .use, and-why? Usé¥s' preferences
’ among services and their variations from time to time are analyzed in this
study for the User.Requirements Section of NSF. The controlling variable -
was, found to be the funciion for which processed information is desired:. Vg
. for research.f(how to do things), for planning (what, to do), or for informay "~ .
_ tior operations (doiRg, thirigs with the information' itself)‘ User popula-
"tions which differ in ‘fheir values for purchased services:can be grouped
, aceording to this use functioq.° The services donsidered were categorized

as‘access tools for direct use, or paid searching, or information analysis .
. and evalua t’mt. : : . ‘ ‘ .

’ ’

LA ¥

The principal finding of this study is that the value system which
a given'user applies in selecting“an information'service varies from time
-~ to time, depending upon use as an event rather than the user as an
- individual. Therge is & subtle but distinct difference from the initial
proposal for this study, which was to identify groups of users whd agree and
disagree and to explore the characteristic patterns of use by which they
might be distinguished. The identifying variable is useful to a vast
vafiety,of»usgrs: a%iven person may be acting as a scientist today, a ’
séarcher tomorrow, and a planner the next afternoon, and the service he .
! L prefers will depend uport his function at the moment. . This functional rela-
tionship may explain why previous user studies tend %o gloss over the )
behavior of the' individualf~as being an erratic and upredictable uhknown.

.

" i
T

Each group of users has its own set of priorities a&?ﬁspecial
‘connotations for variables in .the selectiod process. Workers Tiyolved in
"'the research/development function (scientist, eaginedr or patent attorney)
, place high value on subjective factofs of service quality or convenience. A
Those involved in information operations (searching or retrieval) are more "
coricegned with the quantifjable fagtors of time, cost, and facilities-
. available. Planning (management, staff, or individual} is more judgmental,
' and seeks ant inddvidual whose purchased service can be trusted befgre eyen’
éonsidering factors ' of cost or convenience. Managers, or' users of informa-
' tion services .whose function at the moment is research or operations or
\u// ‘planning may attach qutte different connotations to thé, same key wordsgs
. . such as useful information, pertinence vs. relevance, depth vs. breadth, -
" timeliness, time, and costs. The result ig a conflict in value systems
" which is.often unrecognized.. .

-

\

. . " This bgsic finding and its imp)®eations were developed by direct
JC,: ‘interyiews with some 60 individuals. T technique applied was a dimen- : L
siopll. analysis qf the factors in the selection process which each. user
P - ¢co iderp most important. Selection factdrs can be grouped in ‘three v
- ensions as quantifiable, qualitative, and judgmental: these are all |
recognized as important by all user groups, but with sharp differences
) , ' .in ‘the relative values they pergeive.. The -emphasis.on the individual was a
. direct opposite of what some people ‘prefer when they use the "Delphi ,
/ ' approach” and mask all personal differences in anonymity, to arrive at a

statistical consensus. Lists of discriminant factors were first prepared in
PO ‘ ' - ‘ & o

“"‘
_ °
»
i
.
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interviews wifh speciaI}sta who spend over- 502 of their.time" in 1nformation

research .and expanded to Anclude ysers who are scientists, engineers,

* attorngys, ‘and planning staff. Each of these populations «dncluded four'to

six indiVviduals in the basic’grnup of 30 interviews in-house. - Preliminary

j7élubions were augmented and confirmed by interviews with an equal number

of/ usérs and managers ‘of information | services in other companies. These

drew special attention to the experiential and intuitive components in manage-

ment judgment,” asjdistinct from the quantifiable/rational and qualitative/ .

subjective compoments in conventional evaluations of cost effectiveneSs and

cost/benefits. ] X . ’
. . P .
| A Matrix diagram is proposed to summarize the diverse effects of

many factors aga interactions in the yser's selection process. The major

variables are entered in matrix rows: selection factoxs, user populations,

‘and types of informatien gservice. Sub-elemént dimensions dte expanded in

separate charts. The columns in the matrix represent how these variables

_are defined by'function, how they' 4re-perceived by the‘user, .and how they

interact. One interaction effect is the difference.in priorities of dif- .

ferent user groups. Other interactions involve the environment of the use-

ent: user concerns, management cocerns, and maturity of the project.

VA questionnaire was devifloped at the end of the study to pxamine -
- the acceptability. of the parameters -gelected ‘and the definitions proposed v
for them, This was addressed to 89 individuals who consider themsgelves as
users of ‘imformation services, out of a random sample of 240 professional
employees at Exxon. . A preliminary analysis of the returns shows significant
differences between the statistics for research scientists and for engineers.
Only a third of the engineers had used the published 1iterdture to.search
for information dtiine tHe year 1975-76, vs. nearly half of the scientists.
Scientists tend to value the the published information 'more, and they gave .
a much higher response te Ayestionnaire.. They used or specified more
services by title during ks .and rBguested many more searches. Perceived
values were strongly posit& e‘ or scientists o438 negative: for engineers, in
preferring original documents versus abgtracts, requeéting the.use df a
specific service, or asking a kfiown individual to collect the informationg
This preference for a known person was even stronger for searches ordered by’
patent attorneys, who cited it ag their primary basis for selecting ‘a service. .
tl user's agreed that they want to get key references promptly before a fur-
er search, and there was a strong vote sgainst expectipg the customer who
-gets the information ‘to know how to use a ¢omputerized system. It must be
recognized that these replies were in an‘environment where information:services
are {ailor—made-to company interests, and availsble on request.

-

.. Case hflstories déVelpped during thé btudy fave shown that this
approach can defuse many areas of potential conflict. The junior staff
employee need not feel that a management thange in his recommendatlions
implies a criticism or lack of confidence; a néw bysiness. which is small
still needs bath a broad view of information for corpordte planning and :
specific details '‘for R&D; the information specialist in a small i
library may be valued most for non-computerizable skillsein upgrading the
input ,to the Bystem, not as a paid searcher. It'was possible in each of
these cases to detect points of view which could be easily recognized by
parties who ,had been in disagreement as different but not opposites.
Accepting . thEse as a valid basis for joint action avoided the destructive

effetts of.a forced choice between them. ,' N '

~
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v "xiéq.lg,m.mn . -
. - ) \ : T
Improvements in the dissemina;ion ad use of sciéﬂq}fic $oa
technical information have created’'a growth industry of competing informa-

- tion services whose ‘survival depends upon users and customers. Users

differ, and the value systems by which they decide swhich service to select
at a ‘given time are a complex function of identifjable variablqs and
relationahips‘ The present study has been conducted for' the User )
Requirements section of the NSF* to explore two questions: .who wants to
use what services, and howt does the user decide? | ( e -

t Different groups of users are found to differ sharply in the
priorities they- assign to major variables in the gelection process. A
primary’ gogl of this study §s to help each user to identify his or her
own patterns of- use. Relao;B goals are to explore weaknesses in the
user's methods of selection and~qhere to ‘look for help, to recognize
others whose points of view are similar or different, and to benefit
more, readily from shared experience\as a result. This is an analysis

° of controlling variables from the viewpoint of the user, as distinct

from that of the designers or vengors of seivices who have contributed
most of the literature on the subject. Field of coverage 1s an important
variable but it is excluded from this study by definition, since if

there is only one service in a giwen field there is no competition.

The selection between services is seeh as a dynamic process,
in which each .user can assign his (her) own values to the factors involved.
These value judgments can.change for the same person for each use event,
depending on the environment of use, the type of service, and the

_ function for which the informdtion-is desired. It is necessary for this

discussion to give clear and arbitramy definitio®s to a set of basic
terms.

hd -

STI - the whole gamut of recorded seientific and technical
information, and associated access tools.
-Purchised information service - a commércial enterprise
' providing its ugers and customers wiﬁh processed ’
“information, which saves them from haﬁing to get it
‘from original sources.

User - the one who selects which iaformation service to ’
‘buy or use and works directly with the service selected,
80 choice is based on personal experience. ‘

% National Science Foundation Division of Science information (formerly

NSF/OSIS) Contract C-1027 with Exxon Research and Engineering-Company,
"Improvements in the Dissemination and Use of Scientific and

Technical Information". funded June 30, 1975; Homer J. Hall,.

Principal Investigator, (retir8d, December 1976)

.
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*  Customer - the one who pays for the 1nformacizn\suppl;ed, i
directly or indirectly, but may not have an -part. in ¢ 1

. , the use of the gervice or ipn the selectiorf process. - -

User population - an identifiable_gropp of users who)have the °
same basic needs and values fpr Hfformation services. fhe

1

differegce lies in what function'the user is exercising at .
. a given time: the same individual may be functioping as a |, '\
scientist today, a seétcher:tomerrow, and a plaeper~the" . S L.

- . mnext aftgfnoon{, L . Y .

; User populations and some of their characteristic similaritieé:~ ' .
and differgnces have been examined in this study by interviews with 60 -
known ‘users or managers of information services, half of them within ER&E. .

- and half outside. This included a gtrong pwogram of field discussions and .

conferences du?ing formative stqges, to test and refine the preliminary

' results. Conclusions drawn on this basis were then checked by question- '

naire, based on a 240<name random sample, of professional employees” at ER&E g .
who are potentizl users of purchased services. : o J

A Matrix diagram is shown which summarizes the differences observed ' .
in user values and their interaction effects,” The major variables for analysis
are presented "in the matrix rows, qs—seleccidn factorg‘ user pobulatioqs, and
types of information service. The matrix col mns represent how these variables
are defingd, how they are perce*ivec* by the usk, and how they interact. Lo

LY 'y

There are many discriminant factors which can be considered

) /Qignifidant in the selection process. Initiad interviews suggested that

-~

these can*all be categorized as quantifiable, ‘qualitative, or judgmental.
Variables im each of these dimensions are so linked that they tend to move .
together in any change or comparison. For example, data on cost, time, : .
physical facilities, or personnel can be. considered ‘as one such group, in
the dimension of'quantifiable factors. That is to say, any circ tance . ]
which has a major effect on cost, time, facilitigs; or staff requirements o
is likely to have some effect on other varigbles in the same group. This . .
concept of dimensions in evaluation is taken from earlier studies on the
value-of research projects. . o i .
. .
) . -

A second dimension which ig well recognized includes the whole"
gamut of qualitative factors that cannot be measured eiﬁctly but which ’ ’
can be handled by the technique of subjective ranking. The exact nates )
given to such information service concepts as ¢ nvenience, flexibility .
or rgsponsiveqeéb a¥ve hard to define, but they tend to be interrelated
and move together when any one of them is sigdificantly changed. y
The decision process also involves factors of judgment which
can have a yes/no answer. Judgment is a fune¢tion of management, and the ~
manager may be the same person as thé user or someone else. The Judgmental
dimensign .is hard to argue with, based on neithér numerigal facts for
subjective rankings alone but a "comfon sense" blend 6f ‘these with intuition,
based on experjence. Repytation, suitability or future prospects often .
involve a major contribution from the judgment of other managers. Qﬁtsidg o
of management these factors are often deferred to others and then taken. -
for granted. )

' .
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L , MATRIX OF USER VALUES' AND-‘INTERACTIONS
R ral .J _‘ Ca N R N :

L. . Variables* . " C

Parameters Defined as - ‘Perceived -Values ¥ .

Selection-Ractdr.Dimensiégd o - e ?

) Quantifiable Budget/coa.ts_ A Rai:ional'
Qualitative . * Convenience Subjective
Judgmental ‘ Reputation -~ . Intuitive

N ' A BRI o
User Populations . L
. )

. . . . o , ) Wants® )
Scientist, engineer,” R/D functidn Originals
_ attorney . D SN ‘"
Searcher, .. Info operatiens ‘ Abstracts

information analyst N abs + ortg = .
Manager , Planning function/ - Evalzxatj.om
' 4
&

Purchased Information Servicés \

Access tools ,

Searching . Pre-defined, qiestions . - Intermediary
Analysis -’ Optimized during search * "Highly individual
. ' . ¢ .
".- - _/"‘ . . K ) ‘ 4 -
* Variables as iisted are typical, not all—inclsgivq ) © s
) \ ' T '

ielf-sefvice

.
. v

‘i ®

Imperéonal J

L s
Enyironment of use
User-worker conterns
Management concern$
Maturity of project ~
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. -i’ The: specific facfgts—}jsted arﬁ)typical of many others. .The .- ~
important point is that dimensicdns “in’ the selection process’ can be, : . :
récognized, régardless of the exact nemes associated’with them, and that
they gan be used to charaaterize parts of - th * selection’ process. The
« dimensional’ apprdach has the: advantage that the catagories named are- -
complementa.ry, nQt 0pposites, ianda\th'eteﬁor Iess,Likely ta leave holes R
in the matrix,_ #) WS . . :
. . . - e . .
The literature,Oﬁ~the relative importance of ‘user-selection '
factors is piased at this, point, since it depends largely om who wrote - ¢ .
what. Articles which emphasize thé ‘importance of cost tend: £o be writfen
by “vendors, including in-house managers, who have a.sérvdcé to sell. .
'‘Both are cont1nua11y asklng in the“literature Tor ‘cost "data ‘from: others
to compare with their own.” Other authors examime cost/benefit Yelatien- .
ships that.include subjective factors.. This viewpoint ‘is characteristic :°
-of the social scientist.” The judgmental approach,-is common}y recognized
in jowrnals of industrlal management but it can bé anathema to the "'purely
rational person" who prefers budggt numbers '#nd considers even cost/benefit,
ratios as a compromise. These strong differences in priorities aM points
-of’ Vview tend to confirm the validity of the dimensions chosen, as
4separate factofs in the decision process. T ‘i# not to say that -any, one
‘user.of services will base his ch01ce entire?y on one Set of values -= all ,
of them are~important:, What it does sdy is that whid® the same varlables
apply to all users, they arg differently perceived. 2

-
-

’

‘

L . ¢ 'k .~ - ,

L * !

‘- Y

. , - User Populations N

- ’ rd
- N A . ' ' . .
. .

The central feature of the matrix comprises thrge groups of ef
populations which can be distinguished by function and how they.use t
information supplied. This -disginction is shown by whether the, informa- '
tion they most want to have "Hfinds-on" is or;glnal documents, selec d
abstracts and referencedy or evaluated overyiews.. First 1s the research vy
function which includes scientistg, engineerg, and g atent attorneys, profes=
Stonal men whose information. need is, for orig al d uménts, but for -
different reasons. The scienfist wants to stidy and com\ane différent .
sets of driginal data, or the methods by which they were obtdined. The
engineer wants a single set of reliable data and the conditi .
constant to obtain them, but not’ all the data there are. Tle attorney
drafting a patent or a new agreement' needs the ccmplete a
‘of selected originals, but is less concerﬂEd about data;'

» -

. 3 14 i
. g.The information operation.of searching (or the individual who ;

is acting ‘as a paid searcher and not as a scientf st or as a- manager) is a

frequently satisfied to stop with am abstract or reference by title’ only..

-This identifies useful source documents and where to find them, but’ does

not require their physical production. - | . T

6 N

. LI
] 5 'Y

Planning as a functdion of management may be delegated more or less T
completely to planning staff gr fo others. Plannihg prefers an overview or '
informat fon diges{ for the selectfon of target areas. Typdcally pressed for
time, the planner” wants immediate access to all available viewpoints and
suggestions on how to evaluate them, to decide which ones to pursue., He is -
looking for ideas and 4s less cqncerned at\the moment with ordginals, or .
where 'to. find them. . . . NN
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The simplistic statement for any user who has a choice 1s that .

he wants '"the best seryice he can afford, for-a given use,” This dif-

ference in function gepends upon the specific use event, Tather -than
emphasizing the variable needs of ,a:given individual. Interviews with
users, in different paqpulations suggested completely different priorities

- The research scientist/engineer cﬂhoses first of all t)
. service he finds most convenient to use. He adcepfs .
the judgment of a manager as tp what systems to consi .
but he pays little attention to the quantifiable factors y
of cost, time, or facilities as 1ong as the systems avall-,
b able give him thé answers .he needs. ) :
oy T | -
- The planning staff 'or manager makes a:first choice-on . -
whether the service in-qqestion is ‘reliable and "Suits
our way of doing things." He has to consider budgets

. ) on ax&z:he quantifiable factors,’ but may include .
e 8 : . -qualitdtive factors only after. he has ruled out services .
*:i " which he finds unreliable”. oT too expensive.

' " Y - - X ,
- The. literature on information operations egghasizes cost,
time, and ail the quantifiable factors a.vendor must

control. to keep M3 customers. Qudlitative factors ay ¥

, be recognized in cost/benefit studies, "but somewhat
" *.’grudgingly because they cannot be accurately measured. .
.- Judgnmert- as a, separdte dimension is pot so c1eatiy ~

~*

recognized in the literature on inj tion services hs ~

1t is in discussions on business agemen;. <, ’i

It must be-emphasized that these priorities" are all relétive
values, not ahsolute. Cost data, for example, .appear, to be less signi- |
ficant to the scientist than comveniéence or reiiability.' this is not to
say that cost data can be ignorEd but qnly that the scientist is more
likely than the vendor or g?nager to put other factors ahead of cost.

Purchdsed servides from which any user may select fall into
three major categories: . © -

Y . 0 *

{ - access tools for direct usé, at all levels pf complexity.

.

These’ inciude indexes, abstracting services, and computer: .

Q - dita bases ig routine use. ,

- .
. [)

; j”":” - a pu%chased service that does searching for known facts, -
where‘the‘question is de£ined before the search begins; :

- a service for information analysis, where the user pays
- ¢ " somedne’ else both to find ana to analyze the information
* 7+ available. ' - . : :

-

?

k!

-
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g The same 1niormation servxces even the most sophisticated . .
. ones,-may be used for self-help, for paid Searéhing, or for information
. analysis: the difference lies ip. .the user, angd how the information * ‘
. . ‘tools and, services are applied. In general, the information analyst
is applyni'g a higher. level of skills than in searchisig .élone, becausgy
the@palyst must understand the technical language of the literature and

. . th stomer's needs, g5 well: as the inner workings of -the searching i
. procedures psed . .
. 8y . - : s s
- . - Environment of the Usé-Event ) '

,
1

* Interactions wigh the environment of user congerns, management
concerns, and specific project are an active part of the selection process,
where the three types of service defined differ significantly‘iﬁ their effects.
The routine use of dn index or abstracting service is perceived as impersonal

., and for this the user/wogker will actept ‘any competent assistance. The user
_ who is buyipg a literature search is-more concerned, tg be sure that the’
e intermediaqy employed understands the points agreed upon in negotiating the
questfon.’ The user who has asked for informatfon analysis paying someone N
, . 'to think.for him. This is a highly/individual matter involving the user's
self-esteem, and he wants to know exactly who the analyst is. ‘v

v

that he is applying his highest

research is concerned with find

o is concerrted with completing t
- one of  his gssential tagks a¥g’
results from another field.

s he is likely to insist ont

or he may reject any su

‘of the work himself«

kills. This interacts with user function:

g gaps or inconsistencies; the searcher
reference file;. the planner - may consider
rowsing in selected.sources torfind useful

n whatever area each user considers critical \}
services of a person he feels he can trust, .

elp as undesirable interference and do this part’

= -

~ . )
Personal impacts are :ﬁgh in a situation where the user feels X

— . . . . ]
. Other/impacts of the environment include both limitations‘on -~
the user and positive effects. A guiding principle here is Mooer's law,
which.says .that the user of information tends to avoid any action which
gives him pain. For example, freedom of choice can be sharply restricted .
by limited authority for cost gPprovals. Within the user's limits of i’ ) ]
approval, the "free vs. fee" argument may impose a forced cost decision
on users whose value system would always place convenience or quality first.
Their skills in the budget/cost area may be so poor that a forced choice
is arbitrary ox capricious, ignoring cost/benefit trade-offs which they
normally defer to Someone else. Converqely, utilization may be improved
by setting up for the user clearly defined blacks of services for which
N approval for him is free, or easy to get, or more difficult for special
) situations.- . .
® Another user concern is the capability of the individual to

use the information supplied. This is not the same thing as knowing how
to use the gervice, nor does it mean that he is actually going to use it.’
N It helps to avoid ovgrkill or answering the wrong question: Information

.
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- effectivé in areas within the user's experience. ,Personal interest: and

. ) < o
can be tested opf,in‘many‘ways,.say by computet modelling or by discussion. .
The point ‘is that the selection and use of information is easiegt ard most L

gelf-esteem may lead the user to invent reasons Jfor 4rying the newest and
most sdfhisticatedntechniques; as part of the learning process. Values in
such a case accrue’ in actual use, rhot potentjal use, as witnessed by the
experiencewof firms who overbought on computers as a status- symbol., .

. r B .
. In an information operdtion where performance standards are main-
tained, dccuracy and completeness may be taken for granted. This is not
always true, and where it is not these parameters duickly become vital. ’ .o
Vulnerability to poor data or negativé information varies with the specific
use: it is High for a quick answer taken at face value. Even unreliable . *
results which are properly reported may be valuable in research for detect-
ing a result which seems out of 1ine. This can be a nuisancé in searching
and even more so in planning, "unless thgjpncertginty itself is important.
A definite lack of 'concern for the scientific quality of <information applies
to certain- operations of:the planner surveying a new field, who wants the
widest variety ot points, of view available. He is mot necessarily concerned e,
with whether a pew viewpoint comes from-a seientist or a €abloid columnist.
The tabloid bias may be just as important to him, if he warts to examine”
this bias and use it in pdgrining Wls own work. :

o

Managemént concerns are a major element in determining'the )
environment of use™.Choices in .this area are a matter of individual . -
style, as much as company policy: 'the manager who values the informa- ’
tion,approach allows, extra time for it where the manager who is, ] ’
unsympathetic may not. There are Sther such concerns which appl$ to

- information as a whole, as well asto the use of purchased servites as

one means of obtaining it: = }

. . 4 . ) (74
- are individual efforts amd team work both encouraged?
- 1s innovatidn desirable or a threat to-established lines?

- 1s a quick answer or no answer an acceptable. response?

. 1s any premium allowed for quality of information?

- are benefits realized in this project expected to-help
. - support other information services, or vice versa?

. N “

i The maturity of the specific projeét’bears directly on how
much information 1S needed and what type of service will .supply {it.
Breadth of éoverage, detail, and when to stop afgy interactive decisions -
which apply at all stages of urgency and ,justifiable expense. Basic research,
patenting, and mq;ket development may all benefit from a state of the art . N
review. A novelty search-is more specific,. once a project has been
definggx/ Project negotdations or contracts mugt define and clarify thode
aspects ‘of the' new development that someone is willing to pay for. ' The
over-riding question-of 1iability has grown far beyond the caveats of
business law, in response t¢ government demands by such agencies as the
EPA and FDA. Complete evaluatiof, best available technology, and
environmental impact statements represent a significant part of the:
present total demand for information services. . .




ers of information services '

: tion .factors, and identifiable R
user papulations as a reagon for Zifferen 8 in the values they perceive..
Further interviews to id¢ntify additiomal/variables and their interactioqp
surveyed the pattern of selection for 8pf cific populations of information
searchers, patent attq
branch library , K . : -

.l

Al
v

A more detgiled quedtionﬁaire was developed to explore ‘the
characteristics_of . the -yser populatiogs d4dentified, and impr the ‘defini-
tion of epceptable termS. = This-as -designed as ap opinion suf%ey for use

in hand, with written deffnitions, to decréase 'the effects of the variable

bias of the investigator during interViews. It was addressed to_a random

sample of 240 named ndividuals picked from the professional employees at

ER&E. In this sample 130 individualﬁ’were located at the engineering

research center, 90 1in laboratory research and 20 in smaller groups such

as information spesialists or patents. " These sub-sets represent 10-20% .
of the employees sampled.! _The list wag then checked or a telephone éall

was made to ask: have you during the .past full year {1975-1976) done any
'searchiﬁg in the published literature gpart from reading current journals, °
elther yourself or by asking someone else to conduct a search for you?

ot

A questionnaire for 8 survey was sent to a total of 89 who were known .
as users or who thu€ identified themselves. This 4-page form took an' - T
average of 15 tes to respond. .°* » - R

e

The -initial query showed that 49 of the 130 -engineers use available
literature services to search for information versus 81 who search.omly in X
company -sources or current "journdls: This ratio®is nearly 1’ to 2 and the
same ratio for research was 40 to.50 of*near 1 to 1. The greater interest
of the researchers in information'services is,reflectcd in responses -
received, which was 38 out of 40 from research versus 32 out_of 49 from
engineering. Similar trends appear in the average number of searches made
during the year, which was about -2 for the engineers and over 4 for research.
/f The same applies to familiarfty withkdifferent information services; a o
check 1list by title 6f those used at least once during this period .showed /
’ * an average of one for the engineers, and three Oor more for research . ~

-Values perceived by these two groups were ranked on a S-point ,
scale (vital, yes, neutral, not needed and prefer The weighted dﬁ\
average was strongly positive for ;xresearch and- negati\t for engineers o 1. N

* ron the use of originals versus abstfacts, using known services, and
asking a known fndividual to collect the information. Both .groups: agreed /(fi
(90 vs. 80%)sthat it 'is imporfant to get key references promptly, before ‘
any further search., Both ranked cbmplateness in a sear¢h ahead'of accuracy,
the’ engineers a little more 80. , The strangest agreement was on .two ques- .
tions with heavily negative response and’ 10-20% oiLthe total as "prefer not,"
for the' importance of knowing. exaet dpllar costs ) compare Bervices and

for the user/customer himself to know how to use computerized information
.~ systems. . : .




'interest is distributed yo 481 employees. Without this bias,-it 1s
.. that the ratio for ordgynals vs, abstracts would be -even stronge £5¥

< - X - ‘
These replies ar¢ in an environment where information s&rvices .
are available upon requesy and" an abstract service.tailor-made to Company ‘

research. Different r ings might also be expected on some factors)

e.g., on accuracy vs. fompletness. ‘Further inspection in this’ psrtic ar ’

sample’ showed that the only engineers who preferred priginals, were7z R

men out of 33 responfiées who had ecome into engineering from & back

in research. { . . | \\ )
. - , /

Conflict in Meanings of Key Words ¥

. P * ' 4:. \ P '

jor conclusion of this study is- the compl ely different
connotati which different groups of users attach to the same, key s
words. “A functional approach £9 this semantic problem is/shown in ¢ <,

_ Table 6. ‘ v > S / { )

the compr}nsive/abstract/index systems ..

The manager of R/D makes a basic choice/ as to the amount of time BN
he will allow for "the use of -information, frequefitly about 10-20% of total - * °
project time, as distinct from going out in the/ laboratory or the field to - -
get more data. The choice 1is labor-intensive, depending on competing .
values for the worker's time. It may be changed little if any By a high- -
powered new ‘service which produces mgre information in less time but . ot o
requires more ‘time fot proper analysis. There is a strong consensus tﬁ%t -,
the time devoted to more effective serviced is essentially subtracted o
from 1éss effective sources of informatiox.

Priorities in selection for re¢search-.are addressed“tb details’ in
pertinent referencesy having.a clear syress on a definite concept or request.
The search can stop.when you get th nswer,: or nev targets may be defined.
Dependable qualigy 48 a resource material 'is a primary concern.. " Costs snd
cost/benefits are applied separate177to each projec

.Work flow to keep the information system operating uses 100% of
the .time available, for the workers and managers concerned. This is split
between routine operations and b;ip t. "The operation is labor-intensive, .
with a strong component of indirfct osts to maintain the system. . '

i

|
TimelinesB for operatigns is measured in terms of prestated time{
schedules to get new items out, ;:d how dependable this production schedul
is for the user. The schedule times whch are freqyently most 1mportsnt t
the user-are the earliest date when he might get the inforfmation, and the .
latest date.to which this/may slip when things go wromg. ‘These can be muc
more significant than t average time, which the operators of the ‘system * p—g
might prefer as .a measure of performance. . A

.
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, Table 6 . \

for R/D Function

Connotatian
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. L .
Conflict in_Sets of Meanings for the e Key-Words
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s for Different Functions of Use

for 'Information Operatibns

\ Ty

. informati?p 3
Specificity
1Y

"Harrds-on'' access-

« Depth ;ﬁ bréadth

Timeliness

Total time
allowed*

Z@", .
Alttitude toward
new facilities,,

.

/ 1 .
how tosdo things, or what
not to-do; knowledge

.
14

'

" accessible §L£§u:;
work flew, doing,
-

v -

4

pertinent bqlébecific target  cover all good sources

’

‘all pertinent orfgiqals

.

N A ¢ . ’
details, on' selected items

-

net too eariy,'not too late

10-207 (info.'zg lébZJ

» ! .

cautfous, subtracts from
‘total ' tim¢ available

per item charged,

-

abstracts and refepencés'
‘breadth of "coverage -

at the time promisea

.100% (rouginé + odtputf, .

Jpromote multiple uses,
to lower unit costs

—_—

. » Justify overall program?

target éeleétioq
' insight !

‘
LY

. relevant to targ t areas

L

digest of pj}nts‘oﬁ view

breadth of view,[*not detadlls

immedigtefy,eon demand ’

elap;ed time to/ deadline, g
M .

3 *

if it provides answers neéded,
wotth what.it|costs
’ Y

¢
t
total costs:.time is costly;:
' . . . " ' .
. ldbor -intensive - . labor > capital . capital,> labar .
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, Many of the same parameters apply to the manager of a commércial
information service and thF manager of an in-house information system.”
.- Both seek to optimize thé;ua; of special new facilities which increase -
,their capapility for specialiprojects, and in general encourage multiple
uges -for the same item. Their priorities in, the selection of‘ipformagion
» tend to emphgsize breadth of coverage, according tp preseribed -standards
) of output, so as not’ té Miss a good reference.” If a ghoice @ust be made, '
- " it may be more important to cover all sou ces and not all details.. The
.. work output frequently stpps with references and abstracts, :and. biblfo-
graphic coverage may be enough. A preferred criterion of success for ‘
future demands is not, the total output, but héq much of it is actually *
used. Cost justification and cost efficiehcies are examined for all
items in the program, and cost bengfits are considered in general-for the’ ’
whole operation, rather than for single items. - . .

.

I

4 Pl’angi_&;_g 1s strict on elapsed,time, and :lénores or places a heavy -~
discount on information_ received after the ‘decision has been made. Back- .
ground information 18 selected’ for relevance, a. traceable oy logical
connection to the area concerned, and cannot stop with pertinence to a

‘e + "single point. The planner will use whatever sources he needs and ¢an «
- *, find within the time allowed, and often has well-developed sources for
g information outside the published literature. Within this time fr?me;-
. ,-costly special se  may be justified as a capital expenditure, worth
" what it costs. b ) : ’

N * RNy M N - . " ' ‘
: Timeliness of information-"for ﬁlanning_ig;meaéured';n terms of. ’
‘speed; to meet sggcial(rgques;q‘ This involves current operations. It

'ftegugntly benefits from previously prepared document collections, vertical
files, or abstracts presélected for browsing in'areas of interest. These
are available for immediate use on demand, to seek information relevant to
projects being planned. Speed is essentfal to relevance. ., B

¢ - >’ . ! { ’ :

( . Priority,ig the selection of-useful information is addressed to

~ overview, not detajI's. The_planner.wants a collection of different . e

, . Dboints of view'for looking at his problem, and is particularly interested

.~ . ' 1in methods for evaluating the information available. The potential value

of a givén igforpati n service for futuré reference depénds in part of ~
the reliability with™which it .can be expected to pregsent a specific point

. : of view. Repeat businesgs typically requests the work ¢f a known . v - ‘

Lt individua]. The planner is extremely Sonscious of total coats; time is

worth money as a part of the total project. Long-range planning towards

N .areas qf future interest rather-than immediate projects may be less

. o str;ngeqt on theftime scale, but_ 1s equally concerned with the evaluation

-of sourees and points of view. ' ’

‘ The principal point in Table 6 is that the.differences observed are
1linked to function: they are not completely random as to the individaal. - |
Thus, relevance and over-view tend to relate to planning, where pertinence and
detail are of more interest in research. These linkages can help' to reduce
semantic confusion. Note again that.in this comparison as elsewhere we are
considering/ only relative values, not absolutes. T T

. Function as here defined has to do with the strugtﬂrg of language: .
! information operations are concerned with doing, the present active participle.
— ¢ The research/deveIOpment; function 18 concerned \with‘h'ow to do, the art or

’ ) ’ \
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developing stateZoY the art of the patent dttorney. Planning hanag . .
is copcerned with tdrgetevaluation or what to do, which tan' be considered
the subjunctive mode,of might or could or should. The engineerwho con~
siders himself a huilder and pot a researcher may prefer to «define the.
three fupetions as scientist/engineer/manager rather than research/opeta-
tiqﬁs/plgnning;fand the table can be read just as well with these terms
as coipmn headings. The differences observed appear to be teal and
characteristic, regardlg:? of which labels are applied. -

.
a
2,

o' oL . ’ @
! - Applications of thé Functional Approach ’

- Te” h ' s !
] , . ' ' . - 4
. - .

' \ S
'In'pragt{ce, this approach has helped to defuse areas of apparent’

. conflict in assessing information'ndeds. Specific examples ar® cited.

Junior staff could see that a management change. in decision based on
additional aspects of info;ﬁbtibh may nat at all represent a lack of
confidence. In a small business situation, management could allow for

the information priorities of both scieritists ard planners, corresponding
to their real differences in function. ' The patent attorney has a gtrong
component of planning (target selection) iy the use of informatiop, and the
patent searcher he lfkeshagd trusts ih~thg3bne who gets his business. For

an abstract service, Jtve opinions of the searcher on the importance of .
access to originals may be easier to obtain than those of-.the scientist,

but they are not ‘the same. For a'special library:with limited staff
serving all lhree-functions;(research, operations, and planning) a marked
improvement in the service to one may resylt in a definite loss in .
service to‘'the others, unless an improvement can be made in them as well.

"-In this .case a.review of user value3 has identified a "'non-compyterizable"

skill’as the ability of the staff to upgrade the input to the system; by
checking .the originals of documents selected from the incomplete informa=’

tion found in titles and abstracts.

# This' study is concerned .with the value preferences of the user
of !%fprmation services, the individual scientist or engineer or ‘Person
from other populations who wantd to use the published literature for more
énan current reading. It is not-directed to ‘those who don't care. Most
‘Bcientific and technical information systems are-not used solely for
research or. for planning or for serwite functio® and most users are not
purely rational or subjective or Ju@gmental. The person least sensitive
to the cogt effectiveness of dimensions in valué other than his own may be
oné who 'thinks his system could become all things to all people,. if it
could only get endugh support. The gelection and ‘optimization @f a service
requires an awageness of the varied wgys in which it will be valued by dif-
ferent users. Differences in points of view may be mpre readily resolved |

- when they are recognized ‘as multi-dimension8l, and not necessarily as

opposites. § . ,

r ¢ . ‘ . » ) " ’
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1. INTRODUCTION

‘ . e '

The rapid expansion of informetion research services has created
an industry that tends to be dngrown, with users and producers who are their
own best customérs. The number of such services 1s well over a thousand '
and continually growing. Many o these services are directly.competitive,

. and it is increasingly difficult for’ ‘the potential user to know whidy‘
¢ service to select for. a specific use. o
o ] - -

This report is a .study*of the selection process 9%,yhich different )
groups, of users decide to buy or use different ‘information ices, for
gearching in the published l{iterature. It has been conducted for .the
National Science Foundation, Division of Science Informgtion (formerly
NSF/0SIS) under Contract Number C-1027, as a part of the larger current NSF
project on "Improvements in the Dissemination and Use of Scientific and
Technical Information (STI)."

The postulate proposed and developed herein is that there are ,
~-identifiable groups of users with different types of fheeds who differ in ’
. how and why they choose one type of service dver anothe¥, in STI and
. .related fields. The characteristic value systems applieéd by different
users in this selection process are not the same, depending on variables
which can be defined by dimensional analysis. The results obtained confirm
this thesis, with the subtle ‘hut signifieapnt difference that the identifying
oo variables relate more to usé as an, event than to the user as : individtal. | = .
' ] . — ol . - A A
A matrix constructed to represent these variables unq patterns
ip wuse provides a convenient means to explore their simjlarities, differences,
. a4hd linkages between them., This matrix of user-value systems was developed
, on the basis of indiwidual interviews “with some 30 regular, users of. purchased
- information services in various divisions of the Cpntractor, 'Exxon Research
t o and Engineering Company. It was then tested and refthed interviews
with an equal number of managers and users of information Bervices in other
companies. This.checking with outside sources was stipulaQed in the project
scope of work, as an, expanded program to disseminate the results obtained.’
A questionnaire was developed and tested at the end of the study to examine,
.the accep i}ity of the parameters selected,and the definitions proposed

for them; _ elimfnary test results and suggested modifications are discussed.
. o~ R N ‘s *

.

L4

i This 1is the first-year report in a proposed two-y r project. ,The
. objective for the second year will be to examine the factors" involved in the
success of systems and services for information analysis. Interacting !
relationships to be explored include the effects of location (the imformation
analysis center), of personnel (the analyst and the usér/customer), of )
-« progedure (the anplysis), and personal tmpacts in both directions between them.
- The plan for the second yedr includes-individual ‘interviews and .case histories’
ofra nul er¢o£ such systems. , , ) . - o,

. N - . ‘\&i * -
As a mqtter of policy, no idﬂntification 1s publis herein of ’
the exact sources of the 1nd1vidua1 opinionq -and' experiencés peported. .t [
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R . R 2 .o\.DEFINITIONS . . : -
(...r ]'L‘* 2 N -

¢ . ) . "'\‘ . '
y The purpose of .this study is to provide a guide for the user of
" scientific and technical information services, to help him/her* idéntify
. his patterns of use and .needs. It is addregsed to the user who has decided
- to invest time or money for, information services, and who wants to select
_ « from all the gervices available-those which will meet his own requirements. ‘ .
.- It explores the value systems observed by- different groups of users in ‘the .
- . Procesggof such selections, so that each can identify others whose points
: o of view are similar q;-different, to benefit more directly from .shared
experience. The study excludes by definition a choice based on field of .
! coverage alone: - if there is only one 'service that covers a given field -
there is no choice, and it gets all the business. Usually, if not always, .-
there is some alternative route, and therefore a choice between competitors,
The Iiterature on thé evaluation of information systems is- beset
by semantic confusign, ,with cohflicting or contradictory definitions for
~ the ‘same keywords. Much of this literature has been addressed to the design. -~
and performance of a given system or service, where our concern is the ! .
choice betweén services. It iz necessary for the purposes of this study to' L
give clear and arbitrary definitions; to a set of basic terms:

-

The user we are éonsidering'may be anyone who is selecting an
~ 1information service; le may be a scientist, an engireer, a Library .
searcher, or an information analyst. In centers where these services are .
- readily available, it mgy be ﬁqugggl,jgrﬂzhegsameﬂperﬁon»xn_he_hothmﬂuserU~ o —;7771«;
. and customer (the one who is asking for information); more often the "user" <
is colleeting information at least in part for someone else. "Burchased” °
requires that the service be commercially available and therefore viable,
on the market-either as a service to order or one readily available to many
users. - Such a service provides processed information, which saves the user
from having to dig it directly out of original‘ sources. Our study is
directed specifically to scientific and technical information; similar
principles may apply to‘other areas of knowledge with different param€ters,

‘e.g., for time or the nature of* data. :

v N ' ’

. . Types of Service

-

..
*

. Purchased services from which any user may selgbt fall intoc three
major categories:’ . - S v
¢ ’ ) * ot - * . '
. *= Taccess tools which the user can use himself, at all levels
t of complexity. These include indexing and abstracting services,
K or computer data bases used for routine retrieval,

" - v * . D ) R
* With due apologies for the .English language, "he" will be used herein~ -
. after to include "she" or."they"; "hers" is fncluded with "his" or -
‘,_...giyeir"; "himself" equals "herselff or "themselves'", etc." - ¢

. .
)




- paid searching for known facts, where the question is
defined before the search begins. - . -
a service for information analysis, where the user pays
someone both to find and to analyze the information
available.

41

- ; The distinctibn here is that ip "searching" the question, is
) pre-defined. Definition may ‘be a lengthy process, but any. change in’the : -
‘ “question once ‘agreed upon is considered ds a new search. It is also only
. ‘a search for facts, or references, not the evaluation of facts, As a
N corollary of ehrisy a commercial service which does such searching may
) state that any searcher on the staff, with proper training, can agcept
an incoming question and come up yith the same “answer. - The customer for L
a sear¢h may get all the original literatureuand'references, or he may
‘maké selections from a search report (bibliography) and request specific
items. - The customer does his own evaluating, either way, or arranges to
. have it done as a separate step after the search is completed. L
"Information angiysis introduces a new set of interactions that
go beyond searching: the user continuously redefines the gquestion by
! analyzing ‘the. information being obtained. "What is...?' ‘can be a simple
or complicated qearch "What-1if..." is quite different, and ‘Tequires a
different level of personal or staff ability and experience. This may
involve conferring with the customer, or the user may do all the analysis
and supply\only a digested product. ‘The same information- -gervices, even
the most sophisticated ones; may be used either for searching or for infor-

mation analysis: the difference 1ids 1n.the user, and how the information

tbo 8 ‘and services are applied at this specific time. In any, case, the
. fhformation analyst is applying a higher level of skilla than. in’searching
alone, because the anaIyst must understand the technical language of the.
‘literature and the customer’'s needs, as well as the inner workings of the Ca
. searching procedures used. . R

»

a

Thé value system which the user applies can be viewed.as .a seth
of interactions which determime what- group of factors he considers most x
important in his selection of services. Principal parame!ers in the :
decision proceBs are the selection factors preferred the type and function
of uae, and the type of services. . -

> .
Selection-Factor Dimensionsg .

[

, A dimensional approach to, this complex system’ is recommended.
i There are a large number of discriminant factors which can be considered
. significant in the selectioh ptocess. As a first step in this development
. .. these can all be categorized in phree dimensions, as quantifiable, .
- qualitative, ot judgmental. This type of ditensional analysis is based
on previous studies of multivariant systems for the evaluation of projects
in research (see Appendix A). The idea is to group variabled which are so :
linked that they tend to move together in any'change or comparison. -
The 1ist in Table 1 suggests that- cost, time, physical facilities and ™ o
. personnel can be considered as one such group, ‘in the dimension of .
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quantifisble factors. That is-to say, any circumstance which has a major

. gffect on, cost, time, facilities, or staff requirements is likely to have
. ) " some effect on other variables in the"same group. :

—r . » * N
-7 . i

. . The background of Table 1 is explained in Appendix B. Initial
interviews with a few major ulers 6f information services developéd a list’
of discriminant factors which they consider as practical criteria in select-
ing between services.preferred.” Examination of these lists showed that'the . e
factors tabulated were all ‘quantififble, but there wasialways a column of . D e
comments which were not.” Entries by differ users for specific services
L + showed quite goodr agreement for the quantifia le factors, but not in the, -
’ - - commgnts. These were different for each user, .or for the same user for’
. " . different uses. Most.of the comments refer to a %etond dimension which is
' well recoghized as the whole gamut of qualitative factors that cann6t be *
. measured exactly, but which can be handled by the technique of subjective
' «a\\ ranking. The exact names given to different factors or relationghips in -
this group are harder to handle than the fact that so many of thel tend to
be interrelated, and to move together wherr any of them®*is significantly’
changed. . Differences’and relationships between quantitative and qualitative
factors are frequently recognized in the design and optimization of infor=- i
mation systems. One such statement is that if you can completely structure o
the input to the system (the definition of user needs), tken you ®an structure
. the output (what_}ype of service or report will meet these needs) and the
qualitative aspect tends to vanish as a variable (see Appendix B). Stated
differently, if you can give the customer a product he likes and wants to~ _ .
use, he doesn't care too much about other_aspects -of quality. ‘
' )
The decision process 1is not based just on factg and personal .
pré¥erences, however. wThere is an elusive element of judgment of "common
sense' which is' not ¢ither quantitative or qualitatiye. . Eloquent testimony
on this can bé offersd by many a development engineer who is baffled when .
. management has turned down a pet project that looked good on paper. Manage-
ment judgment tends to“be a y&s/no answer. This judgmental dimension is hard
. . to argue with; 1t is baged on- neither nymerical facts nor subjective rankings
‘alone, but on a blend of these with intuition, based ‘on experience. The
evaluation of reputation,” suitability or future prospectg often involves a ) 2
major contribution from the judgment of other managers. TIt.is harder to -
'i.. define and ts less often discussed in the ljtagature on information systems
’  tifAn either cost or cost/gﬁficiencies/penefitsJ but perhaps this is only
‘ because it is so often deferred to others and then taken for grafited (see -~ -~ |
Appendix B). , ’ ) .7
- v 9 : T i .
' Quanti®itive and qualitative variables can be characterized as
' ratiopal and subjective. Afﬁé@ﬁpqnsulﬁationf h behavioral analysts; the"-
‘ﬁﬁﬁéﬂ%ﬁon of busines ggmeht'waﬁirecognized s correspondingly "intuitive."
The dimensional approac ~on this basis has the advantage that the ' categoied
named ate complementary,-not opposites; it is ﬁhere less likely to leave
holes in the Matrix of values and interactions. 4 . aom -

) The 1ist of selection factors in Table 1 1s by no means all- ,
4 - "inclusive. It carefully avoids somé obvious words such as "reliab}lig?,? -
' which could be put eeveral places but.with quite different meanings. Many -

discyiminating factors (such as completeness or accuracyra'hve effectd in -
several dimensiqps. As these effects were examimed more‘critically during -
’~ﬁhe study, it appeared that the special meanings or implicag}oné attached SR

/ o s
/ -~
. _ 4 . ~ -
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) to key words (such as timeliness or intended use) are a characteristic pare
¥ of the distinction between different groups of users. _The starting point
— ' 1is-that dimensions in the selection process can be recognized regardless
of the exact'names associated with them, and that they can be used to
characterize parts of the selection process.

The literature on the evalwvation of inforpation is biased, at - <
this point. Part of the problem is semantic. As a point of departure,
each author tends to invent some new word -or attach a limited special -

. méaning to an old one. Such articles are often contradictory, reflecting '
strong individual points of view. Much of this literature is written by t
the purveyors of information services who eﬂphasize their concern with
matters of cost, or by system managers “concerned with the walue ‘of time. Y

' ?hese groups agree with each other on the importance of cost, however,
although other users’may not. There is a basic reasoh for this: both are .
. in a sensesVYendors who must sell their time and services to someone else J
. to stay in business. -~
This information-evaluation literature seems to have started with

-heavy emphasis on factors oi cost (1), changing gradually over the years - ‘
to include cost/effectiveneSs and cost/benefit factors (2-7, 8). These ’
arxe progressively more difficult to quantify, because they involve subjective”
elements (9). -Many authors have recognized and bemoaned the problems of . }#
evaluati complex variables- containing both objective and subjective elements i
which caﬁﬁot‘ge—EEEEtI?*ﬁiibured €10). -The total number of factors recogniz=———"—___

g . able jin.the" selection between services can be expanded almost at will: a . .

: recent ch;cklist recognizes 144 ef them, under 7 different headings. Many
rofxtheSe are closely linked, however, and they ‘are not stated as 4independent
e, ivariables (11, .12). Judgmental statements tend to be kept o}; of the open )
ll.hrature or to be phrased vaguely, in general terms, regar ess of how * s

b _ important they may be in the declsion process “(10). *
b . , L
; ﬁ -User Populations s
) . .o
. o Identifiable groups of users are found to differ aharply in the
' value systems they apply, in deciding what services to select for a given -~ - e

Uge. The grouping of selection factors into dimensions tends to be con-
firmed by parallel differences in their appeal to djifferent user populations.
, This- study started with selected heavy users of scientific and-technical .
- information and sergices for access to it. Those interviewed included
_scientists, engineers, patent attorneys, information searchers and analysts,
planning staff and managers. Thesé user populations can be pbnveniently
* grouped into three categories, ‘as suggested in Table 2, on the basis of " a
whether the information they most frequently want to have "hands+on" for '
/ . their own use s original documents, selected references (by title or
. abstract), or evaluated overviews. The identifying characteristic pgoposed
to distinguish broadly between them is their func;ion in the "use of .
information: for R/D, for information operltions, or for planning. . i'?




Table 2

s , —_— ’
User Population Character:lstj.es//7 . '

. . o

JERN a ! T .
, ‘ ' ®
Typical Preference for ‘. )
User Populations ' "Hands-On'' Access Special Concerns
Research Function ’
Scientist all pertinent originals reaspns for differences
Engineer - , representative origI%alsA data, deéign detaiis
- Patent Attorney ’ highly selected originals exact wo§?ing
. .
Information Operations A ' ( . p
Searcher ‘ references reguested*:’ \@bverage pre-gefined
- Information Analyst selected as relevant - optimized during Bearch
» —~ t .
. / . \ s
Planning Function ) *
Planning staff all viewpoints evaluatisna-methods -
Manager (planning) overview of field reliability of .elements
' ~ - ‘ . .
4 I3 ) 14 -
s ' \ ' N
- - . £ L
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Users concern primarily witi the research fupction ineclude
scientists, engineers, and attorneys. These are professional men whose
information need is for original. documents, althpugh for quite different
reasons. The scientist frequently wants to study and compare different
sets of original data, or the méthods by which they were obtained. %gsf

engineer us 1lly wants a single set of reliable data, not all the da
that there/g:e The attorney drafting a patent a licatiofora new
agreement needs the complete and exact wording of selected originals,
but is. less concerned about data. - .
. " Differences between engineers and scientists in their usage of

information services were noted ‘in initial interviews, and confirmed in
discussions with a number of information managers and librarians. Statistical
data n support ‘of these results were then obtained in the preliminary D
Tresu Yom an internal survey b® questionnaire (see Appendix C). - The
typical engineer ténfis to rely first om information from handbooks or from
colleagues, and particularly from company reports and correspondence

When he asks for a literatutre sélirch, he is usually satisfied with seeing
whatever selected referenges are readily available. The same tendencies
appear in both engineering technology and in engineering design. These .
observations are fully in line'with previous studies in the .literature (13).
The gesearch scieqtist also wants his references as quickly as he can get
them, but he is often willing to wait for days or éven weeks to get 'the

last article on his selecttd 1list. There was asunanimous agreement among
engineering librarians that this distinction between the typical acientist
and the engineer is real. . ' ‘

“In information operations, the user- concerned may '‘be a paid

searchér or analyst, or the manager of 'a'system providing.such services.

It is worth .repeating that thiswstudy is seeking the viewpoint of the ,

uger of geryices rather than .the producer or vendor, even though this may

be gqnother fugition of the same individual The searcher (the individual
who is acting as a searcher and not as a scientist or as a manager) is
frequently satisfied to stop his search with an abstract that identifies
useful souré¢e documents; he may dot require their ‘physical production but
leaves this choice to the customer. This difference between the viewpoints
of the searcher and the research woxker has a significant corellary in the
value of access to the original. _The searcher is satisfied that he has
added a valid reference to his rit, but the selected reference which
cannot be found after concerted eforts has a negative value to the customer
fot wasted time‘and efforti The abstreécting or indexing service whose
"customer feedback' comes mostly from' searchers will not.get this reaction .
as' strongly from them as it would from the chemist or other cusgomers
(see Appendix C).

i
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. * . Planning is*a function of managemeﬂ? hich is often delegated
in varying degrees to others. Outlines offgfolicy for the selectiom of
targets may.be prepared by a special planning gkaff, or by other levels of
personnel. The planning function involves spedial sources of information;
often ugwritten, for such matters as organizatfon policy or future pros-
pects. / These include questiors entirely different ffom either the

‘quantities of .costs/budgets or the sybjective gualities of performance, .
relating closely to judgment and experiénce. king personal experience
with/the services to be selected, the_managers Interyiewed said “that they
would rely on other sources of judgment. - They suggested reasoning by
analogy, considering .the opinion of -another manager they can trust, or the
reputation of the prodhcer as an individual or as an organization.
"Organization" in.the, generic sense includes any enterprise such as :a library,

iversity, agency,or corporation involved the processing of scientific
And techndcal informgtion.
<L - . < T
Planning is'concerned with the selection of targets forwfuture work.
The planner is typ{éally pressed for time, and more interested at the moment
in-an overview or digest of information than details or exactly where- to
find tpem. He wants immediate access to relevant ideas, available viewpoints,
and suggéstions on how 'to,evaluate them. His\problem is quite analogous?

, to the hunter selecting w eapons to take to hunt for squirrel or =
partridge ‘or deer, and sel ting a strategy’'to suit fhe target. He has
secoadary but, vital choices ,such as,to what to do if he comes 8cross a
bear, and the most; important dctual choice he may hgye du¥ing the day is

* Yhetherito quit ldék;qg for deer that aren't there and pick raspberries. -
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o : The Matrix aiagr m presented in the Summary involves a.complex
o system of variaBlei;}ggatgctionB, and changing values which different'
. ", . users apply in thei selection of setvices.-, The matrix-approach helps
to, indicate that eertain patterns And 1inkages }d‘ghe ;?er's choice are .
. p{édictable.f The pusp/pull gffe(:‘s:f related, factors within a givéen . . ‘.
dimension has been discussed: ' pudh either personnel’ or facilities and you . - .

affect time or-costs; :push either reputation or-suitability and you affect -
<+ future prospects. The'Matzix rows predent ‘the'majer: variables or elements

-defined above: dimensions in selection factotrs, user populations, -and types
of service. Matrix columns represent how these variables are defined, how - °*
they are-percéived by the user, and how they intefact. User/function inter-

T actioﬁ% appgar ta the different prfiorities in value assigned to selection
factors in each dimension; ‘user:interactions with the event or énviromment
of use appegt as concerns of the user, mgpagegEEE},and ‘the specific project.
' ‘s ] ot .

L4
L

. " “:* The Matrix also helps tq emphasize that.the concepts iavolved are
.. all congidered as relatiye, not absolute, as preferencqs in & dynamic situa- * . ,'
oot tion. The development of the matrix:is outlined in Appendix B: interviews,
" #initial analysis,.preliminary conclusions modified, tested and redefined ’
¢ * among different dsers and managers, so as to be acceptable to each. Pre-
+ }iminary results specific to scigntists agd engineers Were augmented and °

[ 4
p . confirmed ‘by a user-survey and questionnaire, whose development and analysis-
' are outlined-in Appendix C. : ; g ¥ (
. s . oo oy ' ) , N .
.. . ¢ . «* - “ . e ﬁ- ~

Priorities in Selection Values

. .A simplistic statement can be made for any user who hgé a choice: ,
he wants the best service that he can.afford for his wee. Differences > \.
. arise when the individual as user is forced ‘to consider what function he =
Co, is’serving at the time, and what selection factors he considers most important
- for that specific use. JThe searcher and the scientist differ, and neither
of them gives first value,to the factors of cost that Beem so imfportant in
. the literature. Value preferences expressed in interviews with different
. o user populations suggested the following apparent relationships, which are
- summArized by function in Table 3. :

o~
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Table 3 - ) o . ’ ]

N -
N -

Value Priorities According to Function of Use .

.
. . . e o i ™~
\’:‘Yl
.

~

.. wmDimensions . _ Apparent Priorities
of Selection Factors in Order of Importance
Quantifiable, Wumeric = 1 - for information operéfisgi .
(Cost, Time, Facilities) - 2 - for planning function
. c , 3

Qualitative, Ranking
(Subjective, Convenience)

. Judgmental, Yes/No

~ for-research function

’ -5
- for research function

fog 5perating function
- fg:\blanning function

~ -

W R =
1

- for planning, management

1
(Intuitive, Experiential)- 2 - for research function .
. -3

—

- for information operations

-

The scientist/engineer chooses first of all the servige

, he finds most convenient to use. He accepts the judgment

.of a manager as to what systems to consider, but he pays
relatively little attention to quantitative comparisons t
of costs or facilities as long as the systems available
give him the answers he needs. . -

The planning staff or manager makes a first choice on '
whether the service in question is reliable, likely

to stay in business, or "suits our way of doing things."

The planner tends to consider budgets on the quantifiable
‘factors overall, and may {fhclude qualitative factors

only after he has ruled out services that he finds .
unreljable or too expensive. - -

There is a considerable body of literature on operations which
.implies that all other values can and should be linked to cost,
time, and the quantifiable factors a service manager or vendor.
must control fo keep his customers. Qualitative factors may
be recognized in cost/benefit studies, but somewhat grudgingly
,because they cannot be accurately measureg. Judgment as a
separate dimension is well recognized in discudsions on business

management, but not so clearly in the literature on information
services. . . g;’////’ma
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It must be~emphasized';hét all of these factors .are recognized by
all the user groups, but in an entirely ddffepent order.
information service, €or.example, appears to be less significant to the
research scientist than convenience or reputation: ,this is not<to say that .
costs can-be'ignored, but only that the scientiet 18 more likely than the-
vendor to put other factors first. . st . . o

The cost of -an ..

The order of priority s clearest for each

function to what choice- -

comes first, and secondary choices may vary.
example, carries out an operating functiom in
function in evaluating the information found.

The information analyst, for
séarching and a resgérch
The patent attorney is

assiduous both in searching and in planning, not necessarily at the same

time.

Earlier drafts/of Table 3 named user groups for each function and

ran 'into difficulty in where to pl ce the ‘title "manager”.

It seemed first

to belong with "planner,” but onfurther thought it could belong just ‘as
easily with the searcher, or, tHe manager of research.” This forced the
realization that the manager views things differently when he*is concerned
with the function of research, or information operations, or planning. .
Furthermore, from this viewpoint, the priorities of the manager and the user/
worker are much the same, for a given function of information services. It
is the function, not just being a manager, which appears in Table 3 as the
identifying variable. ) ‘

>

Environment of the Use-Event .

i The environment of use is part of the dynamic Matrix.” Personal
impacts, management concerns, and the nature and maturity of the.information
project interactsconstantly with the user in his selection of services. In
general these interactions enter into the Matrix as parameters or operating
princf%les, which may help explain to the user why his priorities in .
selection are what they are.' Appendix A includes a background discqssion
on the overall impact of rapid thanges in technology. . Subheadings which
illustrate these effects are listed in Table, which presents a matrix .
expansion index. This shows the relationship between the sumpary table and
additional details presented in the text Taéges 1l to 6, for vatious parts

of the Matrix of values and interactions. ,

. Personal iméacts of the working environment on the user include
limitatfons and positive effects, both direct and indirect., Freedom pf
choice/betweenn services. may be sharply affected by limited authority for
co pprovals, if it enters into a restricted area within which approval |
by someone else is required.: N ve o

- Within the user's limits of approval, the “free vs. fee" -
argument constitutes a hazard when it imposes a forced cost
decision on users whose value system would ‘always place con-
venience or quality first. Their skills in the budget/cost

¢ " area may be so poor that a forced choice is arbitrary"or

capricious, ignoring-cost/benefit trade-offs that they would
normally defer to someone else.

. o - 34
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The restricted area where;.a second approval is required N
tends to repress rather thah encourage the use of "fee"
services -- all such service, not only those which are
" most expensive, -
.= An alternative which does not discoyrage use of the .
proper information services is to define some area,
starting with free access to the library, within which
s the professional participant or employee can gelect
’ . which service to use. Each operating system draws
its own lines between services that are free, or easy
~ to request, and those .that are charged to a.group or
to a specific project. i .

"Another personal concerm is whether the jinformatiop worker has
himself the skills and facilities for direct use of the information he
supplied. .This does not mean that he™~is going to use the information,

~ and it is not the same thing. as knowing how to use the service. Personal .
ii‘experier.'xce and capabilities have a direct imfluence on the ease with which
the worker can: find and select information he understands (14). This applies
particularly to the user/worker who is doing a -search or information analysis
, for someone else Twor questions ‘of this type ate related: . .
- Does ‘the searcher or analyst know how the information will
be used?

»
3
-

- Does he know what specific information would-be most
useful, if it could be found? . .

¥y

These skills cen-either enhance or linit the value of the infdrmation seleeted.

. They need not be actually ysed, if they are familiar and understood, Such
information can be processed very quickly and fed back into the system, to - .
define a desirable new search or a new approach_in analysis. Facilities

,for testing.do mot necessarily mean laboratory equipment or £ield units;
many types of informatien can be tested out in other ways, say. by.computer
modelling or by discupsion N .

4

Personal interactions inclpde the user's evaiuation of the aspects,
of information handling in which he feels that,. he is using his own highest
skillg. This has two effects: 1in such an area the user tends to choose the

¢, services of a specific individual, whom he feels he can trust,

. want to reject any such help as undesirable interferemce and this part

of the work himself. The aggressively individual’research ‘reject
any analysis of original references by someone else in his areas of special
interest. He prefers to find for himself any research leads or holes in
the data. The planning manager may consider one of his essential tasks as
browsing .in selected 8sources to find potentially useful information from
_results in another field. - For any user, the impact of paying someone else
to think for you in information analysis may.mean that you want tg know
‘exactly who is doing the work, and.to be notified at least if ‘the individual
analystais changed .part way through®the searc This personal impact varies
with the type of service, as indicated in %heﬁ;;‘(iz}ﬁwit is high'fér.infar-
mation analysis, and low for routiné access, todls.

)
.
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Variables & ' Interactions
’ . . . A . ~
Selection Factor Dimensions - - T
(see Table 1; B-2) . e ; Users' Priorities
. ‘ e (Table 3)
" - - . \ .
User Populations .. User Functions -~ | » 4
(see Table 2) . RPN Saee Table 6)
o
i , .
] . ‘- v . Environment of Use
Types of Service . , ‘(Table 4,5)
(seé Definitions) ) ‘ )
. ) ; , ’ . )
Interactions with Environment of Use: s .
- ) S
Personal Concerns of the Usér-worker - e

approval authority Iimitationa, repressdve effects
" forced cost decisions; areas of free choice

experience on how tif information will be used
what would be ho eful; immediate fedd-back

areas perceiyved as own highest skills.
reject ‘help or choose the person; browsing; analysis y

néw technjques as a ‘status symbol; economics

expandliptilization if coat-juatified, operations vs. research
)

vulnerability to negative data,or wrong information
research can bendfit;'planning less strict. ab to source.
. #
Management Concerns , T - o

partly matters of individual style, as mﬁch as company policy
total time allowed for informatidw vs. other work Y
eithér individuality or team effort can be overdone ) «
is innovation desirable or only a threat to present lines \\
any premium allowed for quality of information, or special areas :
" debits for alternatives: quick answer, best answer, mo answer

» P

$ ¢ ~ o
Project Haturity l ) V.o
how essential is it to get how much information - ¢

e types of search: for background, project definition, R/D, patenting
evaluation of government agency requirements, publications, proposals

d!pth of search: breadth, detai , when to stop.




The interest@d user finds a,certain satisfaction in knowing and
-using the newest and most sophisticated techniques, and is likely®o invent
reasons for using them as part of the learfMing process. This is valid if LT
the purchase or availability of the service selected has been justified on
‘other grounds, not just as a pretty new-toy. The “experience of firms whieh .
overbought ‘on computers is very much in_point. This hazard may be reéuced ’
by. tryirng the basic cost justification for special facilities to actual
- extent of use, and allowing only incremental valué to ngw fumttions that
. _' are expensive but seldom used . ’ ¥ -

o The time and costs whiEﬁ differemt managers are .willing to allot
» . - to special new service features may differ radically as a function of use.
The vendor-manager wants to find new features that he can add to his service .
as selling points, at minimum production c¢ost} to make his product sound
unique to .potential customers. The managers6f research or production will
not resist if this’'meets. an unfilled need{¥ such as a-fail-safe system for
patent problems. He does not want to keep paying for a special feature if
it is ragely used, and he will guard carefully against wasting budget'dollars
or the time of His people to peceive or process information' that they don't
need. ;Yhe operating manager of the information system is in between: he - >
seeks to maximize or to find multiple .uses for new features in the systems
that he has bought, since they increase the overall range and flexibility
. of his operation§ . ) .
Completeness and’ accuracy may be taken for granted in a service
where performance 8tandards are mgintained. This is not always true and .
where it is not, these parameters quickly become vital. Vulnerability to
poor imformation or negative data from the literature varies with the user
- " and the specific use.’ It is high for any quick answer, which is taken at
‘face value. Wrong data can be a significant factor in the reputation of a
service, downgrading judgments on reliability for future purchases. This .,
, 1s’'nat the same thing as negative data, or even ‘unreliable results which *
are prqperly reported The research plamner may derive definite advantages . ’
¢ - from detecting a result which seems out of line compared to some, observablg,
trend or average, and in exploring the reasonms for this discrepancy.
Uncertainty or negative dasa can be an important part of the total picture.
This can be a nuisance in searching and even more so in plahning, unless the
uricertainty itself is important énough to become a target for study.
)

i . A definige lack of conecern for the scientific quality of informa-
tion applies to certain operdtions of the planning staff. The planning
manager, seeking a quick overview of the information available in a field
new to him, wants the Videst variety of points of viéw which can be applied
in evaluating the situation ' He is not overly concerned with whether a new

- viewpoint comes from a Nobel Laureate or a tablqid editorial, since he is
trying to look at, things from all angles. The tabloid bias may be just as
important to him, or even more so, if he wants to examine where thfs bias
came from and what if anyting can be done about 1it.

. .‘
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Management concerns. are a major element in determining the . ,

environment of use. Each manager makes a basic choice as to the 1mPortapce
which he attaches to’ scientific/Technical information ms a whole, from

o erom

'any source, compared togoing out in the shop or the field to get new data. —

Choices in this area may be a matter of individual style, as much as .
‘company policy: a popular average value is from 10-30% of total professional .
time allowed to acquire and process relevant information. This may vary

" from zero to 502 or more at times, but the manager who values the informa-
tion approach will allow extra time for such work, where the manager Who is
unsympathetic may not.- Most of the information scientists intervigwed in

this study agree that the basic time allowance which the manager sets for

the people under his direction is changed very little by the success of a

new technique. A few are more optimistic, but there is a strong' conBsensus )
that the time devoted to more effective information' services is essentially
subtracted from less effective sources of ‘information; total time allowed .
will remain the same. - : -

4 ~
-

. The choice between individual research vs. team efforts is a
matter of company policy, as well as the managers involved. Information
analysis tends to flourish in a team environment, and it may be less -
appreciated where individuality is strongly emphasized or completely denied.
The emphasis'on individuality can be overdone either way, with complete
isolation between workers or none allowed, and the interaction of selection

"factors in this area merits.further study. '
The imgortancéﬁbf innovations also depends on whether management

.does or does not want anything new. A new developmefft may be a threat to
‘business, of direct interest in a competitive situation. Or it may be.
a threat to established practice in some specifie aspect of the business
where a change is deemed inadvisable for any reason. In.either of these’
cases, the information desired may place heavy emphasis on finding reasons
why the, new development will not'work as described. The normal assuvptioh‘
is that innovations are desired, but that such information/ié’mostly gpr
current awareness and much less often for specific action. .

. . . - -,

I3
&

The question'of whether there is is not a premium on. the
quality of information supplied for a-<given request ‘depends partly on the

specific project; but it often invdlves matters of comparry policy as well !E.

as the manager's style. Whole argas 6f casual interest may be defined in
which only superficial information is desired, with' no premium for details, .
and other areas where specific details are of interest but ne action is
planned barring some .major surprise. These serve as exclusion parameters,

to narrow the area®in which it pays 'to even consider céverage in depth.
Management policy as to the extent of concern in a whole related area enters
into. the decision a8 to the depth’of search: is the area worth while, ¥,

" regardless of the specific project? “Alternatives may be compared in tesms
of the risks involved in accepting a quick answer, or no'answer, rather than

* -

looking for a best answer to the question involved.

. "
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The time constraints which apply to any search for information
include several different variables.” Times for performance which are,of
interest for research or for operations»may include the time for soomest °
notice under favorable conditions, and some measure of the risk of late
notice when things preak wrong. Both are vital for patent problems or
for competitive developments of speeial interest. They are measured only..
approximately)by the average time for perforhance, which the vendor of
services would like to use as.-his yardstick. All of these refer to the
time it takes for the service to process information from the. current

_literature into its finished product. In an abstracting or indexing

service, this processing time must include whatever indexes or other °
means of access are normally supplied and required for effective use in
retrieval "as well as for current awareness. - Co
The time constfaint for management includes time to let the
information "soak," to rebaldnce the rational and subjective and 3udg-
mental inputs in reaching a final decision. Similar parameters of time -
apply to the problem of th® retrieval and use of originals which are
difficult to find, as noted above, for ugsers who require the original
to meet their needs. The extent to which these requirements are met P
enters into tHe reputation of a servite for future purchases.

’ The tolerance allowed for extra time to reprocess information
as received before it can be used is another variable. The concern for
such extra time can be a majox threat, when there was a need or expecta-
tion for direct use. The supply of more information, even if it is better
information, only makes the: prlegy worse, if it still- hss to be digested
‘and therg is no time available- : i °

Tﬁe question of timeliness has quite different meanings to
different managers and users: appropriateness for unscpeduled need,

" dependability according to schedule, or immediate response to urgent

\Eguestz These can be-linked directly to the Tunction of usge (for
t&search, operations, er planning). Similar conflicts in meanings and
implications are found for many parameters in the ‘selection process.
This is discussed further below (see Table 6).,

v . B
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The maturity of the specific pr6ject interacts with both the user
and with -management concerng in deciding what type of search is desired.

It enters directly into such questions as.to how essential it is to gef how

much "information, and when. Breadth of coverage, detail ‘and when to stop

" are jmteractive decisions which apply at all stages of ufgency and justifi-

able expense. .

.Types of search which may be required at -different times are
sumnarized in Table 5. The arrangement is essentially chronological,:and
in increasing order of urgency. This table was derived from variables
identified in different” types of patent searching and generalized for
other axreas that are now equally importanti Patent searching is one of
the eatliest areas where diffeser®es in procedure were systemstically
developed for different t¥pes of information need. '
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Table 5

Type of §earcf1

Izpee“of Search at Diff!rent.Stagea

7

Project Stage

» - -

f Charaqteristic Concerns

" ‘Stafe of the Art project planning,

. L " background
) Y '
¢ v Tt -
§Nonvel'ty specific data,

, positive or negati

define limitationa, ';
i . 'ranges, alternativés
( ' ‘ . i ) n"
Liability civil limits, caveats, ,
- . government regulations

cohtracts

’

.;

o 4 g v
‘7 * -
- N .

o *

N
.
.
L
. , . .
.
s . . .
. . . .
v . .
¥ .
. B s -
' !
. . - . . s .
). 3

) )

for research, patents,

mar%eting, or fmanufacture’
. ,

du in research, patents,
rketd fd
E; eting, manu oigﬁi

for negotiations, .
infringement study

411 of the above ~

(FDA EPA etc. ) P

r
"

.
L.
- .
' R T .. -
.

. ’ hs -
what wo

N [y

btoad viéw, moderase depth; -
what has been done and how\‘ @ -
. < ~.r\ .

nd doean t; methods,
what will appeal to the® public

- '.

what will other managers pay for .

- t

S

evaluations differéﬁ‘es,
best technélogy, ultimate effects
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* v Mbroad state~of-the-art review before project planning may be
background for’research, patent planning, marketing, or
manufactring. The novelty search is more specific: it is needed dnce -
a praject has been defined, to determine what direction -is best for the
new development. This also applies to the complete spectrum of use, for
resedrch strategy, patent drafting, market development, ‘or methods of
mamufacture., While contract negotiations often center on patent infringe-
ment, they may be generalized to define and clarify those-aspects of new
development that Bomeone is willing' to pay for. The overriding question i
of liability has been broadened far beyond the <aveats of business law’
" ‘because”of thé governmeént' regulations issued by a large and growing list
" .of agencies. The Food and Drug Administration and the Environmental
Protection Agency are typical. This effect is discussdd further in Appendix
» B. ,The very laggé”requirements which these agencies set for complete -
» evaluationy best available technology, and environmental impact statements
rép:eéent a significant part of the present total demand fo special infr-
mationi serwvices. ’ |

- ™
A major information search may include any' ox all of the functgons
- of research,’ operations, and planning, to_provide background for project
definitions, evaluation, patedting, publidation, or proposalq to management.
Any of sthese types of .search can be broad or narrow, simple o complex,
short or:long: ~ DeptH of séarch and the decision when to stop are parts
of a dynamic process. Ia general, you stop when you get a good answer.
In refeﬁfuce.calls,to retrieve a sp&ific document or a known fact, the
answer i8 obvious. The.less definéd syour needs, the more expensive is
. the service. In a patent novelty search the right answer may be just ‘as
- obvious, but either simple or .fa¥ more difficult to obtain. Breadth of
search and the number of specid] seérvices employed can be expanded ]
indefinitely’in many such cases, depending’ on the skill of the searcher
and the importance of the subject. The custoper (attorney) in su¢h a
patent search may do all of the analysis of Feferences supplied and make
. all the.decisions for search, or he‘may, eﬁploy the services of an informa-
tion analyst who can conduct and modiff the search more or legs completely
- on his own. The more ¥omplewathe search the more continuous # the - inter-
v action required, whatever type of use or gervice is invol ed, apd the more
"important it fs for the service to be able to accomodate’&nd {f possible
anticipate these changes in'depth and diréction. .-

¢ [}

. Conflict in Meanings of K€y Words

' »

f‘%he semantic confusion of conflicting connotations for the same -
-key words can be ¥gduced by associating sets of meanings with eagh of the
functions ddentified.- This 1is an end product of working out definitions
which are acceptable to people who *‘disagree. Conversely, these different
sets of confotations help to characterize the functions with which they
are Tinked. This is illustrated‘fir eight Jd'parameters of value to the user"
%}gP:Table 6, ﬂ&ic@ appears in the-Summgry (pgge,xvi) with acconpanying’text.
c;ﬁ - .‘; 14 " "'
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: ﬁ CASE HISTORIES IN SELECTION FACTORS = .

-~

; -—

. The examihation' of variables in the selection process and linkages
- ) . between them started.with the sgearch for identifiable user populations and
dimensions in tg94<~2valu3tion, as discussed above and in Appendix B.
!urveys and interviews developed as empirical congepts t é’intgtactibn .
effects of user priorities-and the environment ‘of use, llinked to the function
for which the service is desired. Actual chse histories/ noted during thise—
_development illugtfate,typicgl.situations where a.numbey of variables are
involved, all at the game time. As g matter of policy An this report, > , -
locations and examples are notispecificélly idéntified

v ‘ “

3

[ -
-Initial Purchase of an:Expensive Service ‘l

.
* s’y

] The first example referred to an expensibe indexipg service which'
had been examined on a trial basis at a central library but\left untouched
on the shelves and returned to the vendqr., It was uifamiliak to Motential

. users, and required training to be useful to them.. While the initial®
reaction was negative, "trade information" over ensuing years indicated
unique potential advantages and satisfactory experifncet elsewhere. O o
a subsequent visit® to the vendor Aniimp;oved indexing system wag offered,

" based op’additional years bf~gxgerie&%e, but requiring a substartial initial
purchase cost. By happy coincidénce, upon returning from this &rip, the
manager concerned was inforged by Actountiﬁg“thatﬁdg'unanticipated balance . .
of $X,000 was left in a capital' reserve accougt, and the neéw Bérvice was .
purchased at once. Six weeks later Accountiggfcalléd again to say they had
'made ¢ mistake, but by that timé the new aervibé»%agwlla'ady in use, with

enough'experience to easily Juseify.its cggb@ﬁ?edfcost. L
BN ‘. >

’ . (<\'. , .
. Ana{ysis_of this story reveals séveral .factors: first, the - "
.. "energy barrier" to the initial purchuge-w@s apparently .too high. ' Alding
a differert line, this and similar “éxperiences in the ‘evaluatigm of research' _
innovations suggest that a successful.experiment is freqgiently companied .
by what appear to be lucky breaks but are in fact-a ba for serendipity
N or management hunches, based onkekpgrieﬁé . The exact converse of,this is
that in experiments which turn. outs to glve negative answers, on’failureq,
there appear to be many unexpectég'gtémliné ‘or quirks whic there was no -

logical reason tb anticipate. Tbelfﬁquapcy-qf such events uggested that .

.~

intuition or the manager's hunch ‘{s in fact an_es8éntial diméhgion to con-.*
sider in the deciaiqé«making progess, .-t 7 .
. 3 A second ease histor Nderitified was somewhat anglogous. In th;s "~
- . ' case a major.service'oﬁferedﬁig\agveral ctions had been purchased (in, ey,
part) by én‘%ffiliate'library, based on information in sales bhrochures. .
It had piled up unused on th& shelves because of the considerable clerital '
“time required to set it up and get started, .and, to fbterfile.adhipional' .
‘sections as recéived tp keep it current. - A major search qpei.’was
received at the res h center which coul‘ justify the time to convert
e this file to usable Yorm, and it was boxed up and shipped off promptly ﬁy
L - the aftiiiate which was glad to clear 1t; shelves. The resu‘?ain was
,ﬁ . - ' L o N ‘ > .

’ . .
’ .
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‘a complete success, and led to expanded usefulness based on further ~
experiénce. These cases confirm as major variables in the selection
process, the personnel time requireéd for maintenance and training, as

well as initial and continuing service costs.

Selections for the "Approved .List" "

i ° ’ .
) The. normal everyday problem confronting thé user is which infor-
mation service to pick from a ddst of those already available, not the A&
purchase of a new service. The approved list of -services he findg at hand
is based on decisions made at another time and place;, fgsquently ogce a
.year. While this previous decision is based on contributions from all
‘users of the service, the‘individgi% may be quite willing to defer it
entirely to someone else. . T
L A . i
) Almost any user ‘of informglkon #ervices has access to the gervices
of sgme manager whose experience he can .consult, for daily yse as we]l as
for additions to ‘the approved 1list. This is frequently the manager of an
information center or the manager of an information service. Both of_these
are’]vendoti of. a product which they must sell to stay in’'business. They X
share a common interest in prices, production costs, and quality standards &%
which gan be set as specific targets. Quality standards cover a very wide
range:  mdnagers intérviewed report-that many services have no standards at
¢ all, except tq get the information out. Some of. the simplest quality
standards are. the requirement that evety item of information supplied must
come from a known source, or the ability to train staff so that the same
" question can be given to-different searchers and come up with the same .
. produet. L - z ) .

v
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‘ . Cost comparison between competing services is an area of deeisions
most frequéntly deférred by the worker to someone else, .in administration or
management. It is a4 common observation that the scientist or professor or

dupervisor whp decides to twe a service on hand is actively annoyed by ,l

being asked t® think about costs, and if the requirement is enforced he -
identifiés it with discouragement. . .

, \ : - : : '
.’ The administrator who makes these decisions finds that simple cost’
comparisons for budgets and accounting are tempered to allow for differencés
in the service offered.§-Thee;§§ﬁuﬁtion is that market .forces keep directly

costs more has something more to-offer - if this feature is one youwant to
buy. .To the extent that this is true, cost becomes a secondary factor .in.
the selection between services, as long as they.are withif the same general
range. This may be entirely contrary to the trade literature published by
the vendors, who are highly copt conscious arnd anxious to use’ this-point ,

as a selling too ' .- )
' On thifg®asis, there would be only three sighificant, ranges of
' cost: on the market, too cheap, and too expensive. Differences within
each range might be considered as relatively unimportant, altho gh varying |,
over as much as one order of magnitude inclyding [ average. rices far
’ " ¢ ) i "“

- . , ‘ N

competing services close to edch other in price, and that the semvice which .

-



_purchase,

[ 2 ) . [

.

below the average are suspect because they suggest dangers to privacy or'
some defect in the service offered. AdjUstments are necessary for the
number of customers, varying from a seryice which is- dheap because -of cost
sharing to a service which is proprietary and- expensivé because any dis- *
tribution to other customers is rigidly excluded. Prices within perhaps
502 of the average are asgumed to correspond te desirable extra features

or allowable omissions, and may not be questioned seriously as long as the
user has made up his mind as to what he wants. Prices above this range
bring -in new questiofls of -their effect bn total budgets, of available
alternatives, and of the probability of use sufficient to justify special

‘e

. . A
e Ap example of this factor of cost by range is the decision of a

central library to cancel its standing order for continuing index vo}umes ‘
in a series such as Beilstein, which are rgcognized as valuable tools for
access to information. The problem is that Beilstein in Supplement IV has
now reached the range of $400-500 per volume. Five such volumes appearing
at unscheduled intervals in on® year can ruin the book budget in even a
fairly large library. Prices so far above the average force the careful
consideration of . alternative sources and 'procedures, no matter how useful
the item.

The question -of probable extent of use interacts with cqgBts-
somewhat differently in different ranges. .For average costs, evei within

_budget, many libraries insist that a single user must make the purchase :

«

reécommended with his own funds, unless he can demonstrate that the service . ~
will enjoy multiple use by others as well. Thés requirement is most likely
to be waived for requests of low or: average costs, in a new field of
intereBst, where there is a presumption that others will bécome users after
the new service is made- -available. Predictions of probable use and
acceptance become more useful with increasing skill and ‘experience.

Special Topic Bulletins .

s

Theé "opening of any new field of scientific and technical information

is likely tod be greeted by one or more new newsletters or special, bulletin

services, as soon as it, can be expanded into a recognizable market. Thege
bulletins may be aimed primarily at the planning function for A small user
who does n?t have his own information service. This .may be an individual
in even a large corporation, however, in‘a new field where .interest is
limited, or where the user does ‘mot knoy ‘how to ask for information. . Since
these services are expensive ‘and tend'to Become full of trivia, special P
quality factors can be deve10ped for their selection including such criteria
as the following: . >
, - ‘ 4 ) . ~
qualitative . . ’ o . -

- items come from primary sources, not just old material
Vinformation\cumulates, access routes supplied
tied to known sources, improve access to other material -
suitable for browsing, organized by related ddeas. ' .
- nonest claims as stated, for breadth and depth )

- N ’ .
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judgmental ' _ .
- reputation of publisher, probably a quality product
-. importance to major company interests %

quantitative » - ,

- priced within the current market range, "

- number of readers, sufficient to justify ¢entral purchase

As a ""selective reminder of felevent information for planning .,
use, these services are in competition with S.D.I., the trade literature,

.and review articles<in the staniii journdds. The one characteristic in

which theré was the strongest a nt in planning staff interviews is
that a special information service may be of no help unless it is
provided by an individual whose Judgment dan be trusted based on égnerience. >

A University Science Library

A comparison of the work environment and other variables between
a University and an industrial Tesearch laboratory indicates some shifts .
in emphasis in the sedection of purchased information services, but many
of the samg principles apply. The following list was suggested at a nearby
University ‘Library of Science and Medicine: . ‘

'Y
- The Library does no searching as a regular service,
. ;f for itself or for other people, but only provides

" tools for others to use.

- .Semi-public use of the facilities by unskilled usgrs
creates serious prcblems of . misfiling, as compared to
o t the industrial library which may enjoy a more protected
- environment’ and users of higher average skill. Thus,
the University Library refuses to purchase card t
, services, or loose-leaf with a steady flow oﬁ\supple-
mentB, because theyuinvolvn\a‘:::ck of time to getf

o - inti‘business, interminable imerfiling thereafter,

"~ and the constant hazard of items which .are lost or
misfiled. . .

*- - The Library is leary of highly specialized materials, °
and requires a minimum number of users, no tter who
they are. This appliés particularly to special
interest newsletters, which are used for retrospective
searching very seldom, if at all.

.*J‘

] .
' Any individual- reséarch project or contract reporta
{ can be terminated, .and leave an orphaned broken file.
’ An index or accé%s system which is needed by only one

- man must be purchased maintained by him, thereforg,

out of project funds, regardless of how valuable it is

to him. Such-a file may be transferred to the Library

T at a‘later date, but only after sufficient use by

. . others has;béa) edtablished by experience. R , Y
»
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- - Uniqueness of a given 'service on, the market compared to

its competitors comes before_cépt, in deciding which

ones to keep a!‘ which to discard, although both factors
must be considéted.

‘ Upgrading the Special Branch 1gbrary ) “

The problem of how to improve the operations of a gpecial branch
or departmental library without 1osing its advantages or even destroying .
it goes deeper than personnel. It .involves what the system is and why 1t -
- exists. sﬁall spegial library may be in essence an expansion of the
‘personal library of the department’ manager, created as a service center
and not just as an~4nformation source. 1t operates 1In a tlosed market,
which is not likely to be expanded regardless of any improvements. The
special services At offers serve the department staff as a way of doing
business, and limitations on the time of -its usér/customers are as *
stringent as limitations on’cost.

A detailed analysis of, iuch an.zperation was made for the special
library serving an environmental health research unit. The first con-,
. clusion was that even this small unit coverg a complete spectrum of
demand, in its use of literature services. Toxicologists are doing basic
research, with heavy yse of the published literature. Industrial hygienist

- are operating enpineéers, who consult company sources first and find the

literature less informative, Manageimeft planning‘is concerned with govern~
ment regulations and new areas where it must be able to get relevant infor-
mation immediately.on demand.

- All three ‘groups are users’of 1nformation services, but in quite

~different ways.. In this parficular location, the typical research/toxicologist

likes to dp his own searching, asks the librarian where to look (and
whether it is worth looking), wants the special search files kept up to date
and often want® to get specific references in the original. The industrial
enginger/hygienist wants the librarian to provide the¥search, seldom does.
his own, and is usually satisfied with a collection of whatever references
are typical and available. The manager requires the monitoring of specific
government documents and company literature and likes to get on his desk
with the new item a pre-selected 'vertical file" or relevant documents and
reports. o . ' -

“» .-

: .
These three groups correspond clgsely to the t ree functions of -

informat¥on Use outlined herein. To a certain extent there i3 a tendency

b4
.

L 4

for each group to assume that its own part of the operation is most -

important, and take the others for granted. Thus, upgrading any one aspect
of the operation is not a complete answer. Success may badkfire and make
other users suffer: if an improvement in one function alone makes that
‘part of the service better and justifies an increased demand, the limited

)

time of the staff must be taken away from others, unless improved efficiency”

can be engineered to release time for other functions .
. .
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. In this specific case, atv analysis of the special services performed
by the staff wjas made to define those skill's which are vallied most highly,
both the staff and by its customers. The primary skills identified were

(1) upgrading the input to the system by selecting and re-abAtracting all
‘originals of gelected documents, for hidden dgta or meanings jot adequately
recognized in the abstract (or in the original); (2) creatingjpre-selected
vertical files for major areas of current or expeoted interest; and (3) a

current awareness and retrospective guide for where to look, for what is
in the files. ’ <

'

»

These "premiun skills" are listed in the inverse order of which
ones might be helped most easily by improved computer servicdes. : Thus, the
guide to ‘what is in the files may need only shallow indexing for the‘company:’
literature, and the basic research literature will benefit more quickly
from commercial services shared with users at other locations. Computer
services may also be able to assist in items (1) and (2) by providing the
staff a selected input for speciat processing, but without in any way
‘teplacing the total operation.

The basic principle in this case, as elsewhere, is to look for
help ‘in areas that are weak, so as to preserve strengths and provide mofe~ /.
time to use them to advantage. '

A}
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LT 5. CONCLUSIONS

~

The Matrix of variables and interactions proposed suggests °

a number of relationships which have been stated above. Some of these
have both positive and negative elements. The positive statements can

be summarized first:

-

-
= :

~ Use as an.event is much easier to _describe than the
“* . user as‘an ividual. The s individual may be a
regsearch sciehtist today, a searcher for a known
document tomorrow, and a projec¢t evaluator negf week.
His needs and choice of services to fi8l.them change
directly for each fungtion' or role. ‘
i - >
- The concept of user value-systems is an extension of
the identification of user—groups by funection. Usé&g
concerned with the research function appear to place
g the highest value on qualitative factors, the opera-
ting function emphasizes, quantdtative faétors (cost/

budgets) and the planning function the factbrs of
management judgment, e ’

- The fact that an item of information is new to the user may
be enough for some (R/D planning, marketing), but for others
users evaluation is vital (patentsg, contract negotiations).

- Cost is a stroflg factor in deciding whether to purchase
Sservices or not, but once this decision is made, relative
costs of the same order of magnftude may be only secondary

.

in the choige between services.
’U .

~ Information analysis differs by defiﬁftion from a search
routine which "anyone with adequate training can carry
out and get exactly the same anser.” Thd" value judgment
skills of a speeific individusl are a necessary
" part of the produet. : S )

Negative Conclusions or Unlinkages Observed

T

Many conclusions canube stated more cogently in negative terms,

as “unlinkages“ or falsé correlations to be avoided:

-

by L

N

F/’




- No matter how thoroughly weil developed aﬁ} one dimgnsion
v may be in the user-selection process, it runs 1nt0'2ﬂ
- law of diminshing returns. +What is most needed is
. . whatever is missing - a bit of public relations or common
- " ‘sense, er_cost data, as another valid way to look at T
matters from an entirely different angle. The person
least sensitive to values in another dimehsion may be
. the enthusiagt who thinks his system could become all
things to ‘all people if it could only get enough supporc

- A forced decision between services based oﬁudirect~ﬁollar
costs may be a bad decision if it has to be made by a
" user who prefers-to think in terms of quality and is not -
N = .trained in cost/benefit analysis. Costs are important
for the operdting manager, but most users put conveniénce
and reliability first and consider costs only within an
order of magnitude.

. ‘ -. There are negative values, not zero value, for information“
 which may be attractively packaged but never used. There -

is a recurring debit each time this .item is considered and
rejected again; it/ takes up space and time, and the system
would be better off without it. This minus value can be

’ : projected in mathematical terms.as a vector transform, from

: an onigin in wishful thinking to a revised basepoint of

more realistic needs., -

reference" for whith no original can be found, for informa-
tion received tqQo lmte, or for any information which is
rejected for caugse and left in the file without annotation,
' to be either wrongly accepted or reprocessed for another
xejectiqx‘the ne‘t time around.

- There are also strg:gly negative values for an "dmportant

T »

Time involves major factors in indirect costs which.are . 4
often overlooked, particularly the time required by the

user/customer reprocess information which cannot be .,

used directdy as received (e.g., a 3-inch stack of computer *

~’> - printouts)
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4 v ) .
PROJECT APPROACH . - ;
) Bias 'As a Working Tool S ] :

) %:’13 an interesting exercise to read backwards through‘fhe trap~ ¥
' script of @ panél discussion on information systems and services, and ’ -
discover how easy it is to identify .(without labels) who is saying what:
Differenceg of this type appear during the evaludtion of any large body of
s information, involving the value judgments of different men from dif-
ferent points of view. How to handle subjective differences in these .
~— pointg of view %{n'ﬁe a serious problem, that is not.always recognized.
One approach to“this was developed in a project on the "Evaluation of
Soviet Research in Catalysis," completed at Exxon Research and Engineering
in 1970 (15). The problem in this instance was that the ratings of ‘the
. experts in differ parts of the project were. difficult to handle, since -
they were mori/pfs?:ss heavily biased; man -ZF them said the Soviet results
were no good at all. . A ' -

In this case, some 6,0db pertinent abstracts were collected from
the Soviet literature and rough~cut igto a dozen subject areas. Each
subject area was assigned to a cognisant, expert, who selected from hig set
(or reclassified to other sets) those items which he felt to be most signi-
ficant fof further study. These items, representing about a 10% sample of
the whole, were then critically evaluated by each expert for his own area.

The gjtings of these experts were then collated-for further analysis.

At this point it became, apparent that. in. many cases the same project or

program had been rated quite different¥ by different experts, ‘each from his

own viewpoint, and these ratings' werg not .a§ all compatible. The next step

was to consider as a group.all of the rati of a given expert. When this ».
* was done it appeared that one expert might feel that in his area all of the

Soviet research suffered from?a seiious lack of eXperimental data. For him,

-the statement that a given report contained some poor experimental data might

turn out. to be the higheBt compliment he offered. An effort-was made to

determine the bias used by each expert,.and his rankings were then arranged -

in the order of what seemed to look- the best to him, within thé ¢onstraints

of his own vocabulary. On this basis there was a much closer.agreement

between the experts. - . . .

4 4

The next step wdas to identify and then- compare the differences

the bias of different experts, to look for a second geperation 6f conclusions.
One of. these has already been mentioned, in the apparent differen F in the
attitquhof Soviet’and U.S. scientists toward the importance of expérimental
data. is derivative conclusion could be checked independently agginst the . .
observation that.some of the best-known Soviet scientists in catalysis :
(e.g. Balandin) seemed to be quite erratic in the quality Qf the data they .
reported.’ It appeared on further study that the quality the data in these
- instances could be correlated well with- the later quality of the work done

by the junior author, but mot that of the senior author at all.

-
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This approach is similar to the perturbation analysis.of astro-
nomical data to,jind an unknown planet. An ¢noymous mass of ‘data is first
arranged to determine that some bodies seem to moVe in orbits among the
.stﬁin, On closer studiiit appears that these orbits show some erratic
effects, and areas ar#~idi.tified in which these effects seep most “likely
to occur. These effects are then examineq from all angles to see if a '

. . - ‘'reason for them can be surmised. A variaty of tegtative conclusions are _
.made and tested against other known facts, gnd the location of a new
planet involveg a third or fpurth derivative of the original orbit.;

¢

The perturbation-analysis approach examines who is saying what,

and why, and goes beybnd this to consider the reasons for the bias of °
different experts. It is a direct opposite in this sense of the Delphi

. approach, whicH masks differences in anonymity in order to arrive at a
congsensus. In the Soviet gtudy, pertinent conclusions directéd attention
to the.lack of training in Soviet universities in what we call chemical
engineering, but with the companion observation that work of the highest
quality can result in areas of R/D that receive a high "natiogxl priority."
Specific conclusions directed attention to areas which would be‘of "probable
interest to the USSR .(as of '1970) in any future interchange with*fhe u.s.

. * 1in science and technalo . .. e

These principg weré derived from, the analysis of subjective
observations.y, They have since been tested -and in general confirmed b§ O
. subsequent experience. The basic technique is to seléct gn area &f in-_ .-
formation for careful scrutiny, based on preliminary correlations,  to
predict the nature of a variable and where to look for it. This correla-
tion can then be checked against what may be very fragmehtary data at a °
specific point for further refinement.

A
) \("‘j *

The application of the perturbation technique to the present study ~-
involved an aggressive search for areas of agreement and disagreement among
the experts interviewed. The object was to detect and define significant

-~ variables in their criteria for the selection of an information service.

- * As this approach was confirmed, it became standard practice to *(1) ask éach
expert to idemntify others whom he would expect to dis!gree with his state-
ment of priorities, then (2) go to these or others like them, and (3) work

. out between the two a statement of variables and defiritions ac eptable to _
.both, to describe the differences in their points of view. The emphasis
_on examining reasons for individual value systems requires a continual -
" awarene'ss of the personal bias of the investigator and the special environ-
ment of the ‘gtud The awareness of these hazards helps to avoid their
effects, and "It is also helpful in interviews continually to seek for aueas

X of disagreement or divergent viewpoints T o " -

L *  The special environment of much of th¥s study is a corporate
research laboratory where in-house -information services are highly valued;
and are provided as a corporate-service function to all professjonal
employees. The effects of this bias are recognized herein as an explanation

" for some of the.statistics obtained, and also for differences from 'selected
intérviews with the managers of a variety of information service operations

X

!
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at other locations. An example of personal bias is the ééndency to.graw
generalizations, which must he guarded, against as a liazatd of ambiguity

if the results)-or hidden constraints. For this.reason, the conclusions
drawn Tein are concepts to be considered as a skeleton for the organiza-
.tion o ideas ~- as. a guide raaper than a directory. ? »

Dimensiogpl>Analysis . .
-7 Y
" Business literature on the ‘evaluatjon of research gbes back for
several decades. Efforts to relate the value of research to ordinary - '
business parameters alone (such as DCF) have shown that this approach
*» sacrifices entirely too much regarding’the value ‘or probability of a
different outcome Improved systems for the analysis of uncertainties find .
some means to'include and to operate on "subjective &valuations... In a one-
‘dimensional analysis, uncertainty factors and numerical factors Buch as cost/
benefit aspects are frequently entwined, and it is #ecessary to resolve\fhem.
S The dimensional approach, to the analysis of complex -variables
in project evaluation was advanced 15 years ago for.the .rational selection
between projects in industrial research. Harris (Monsanto) described a-
profile scheme with 5 "aspects" as headings for 26 factors, each ranked
on a four-unit- scale from very good to very bad (16) This systen for’
the évaluation of research was mnot widely adopted, afdd-later studies

L]
.

__\““‘————\\\gggﬁested that 5-major headings is still too cumbérsome. A more limited
. nimber of dimensions is preferred (17). Three, dimensdons has this )

advantage and is the minimum required to escape the hazard of "Flatland":
false cause ahd effect conclusions from two-dimensional thinking regularryék
assume that if a thingfis not black, it must.be white, forgetting all
about “fed or green (18). ‘ -—) - A
Systems of this general type have been tested extensively for usé
in‘research planning and the evaluation of projects. One key to success
~18 to be able to break the analysis down into a‘small number of discrete
chunks that are analyzable segments that can be examined separately. One
such system to rate the '"walue of an idea" in R/DP chose the three. headings *
of novelty, potential value, and ability to commercialize, with suitable

', subhebdings under each such as patentability; techniaal uniqueness, or com-

mercial novelty. Ratings for each factor were a "subjective ranking of _
value judgments, in terms of probability or extent. Each main‘heading was
theri rated as an average of the subheadings rateﬂ'qepérately. A number.of

- in-house research projects were rated in this way, and weré cqupared with

" a numerical rating of the fipal stage reached in their development toward
a compercial success. A plot uf thesz data, in Figure A-1, shows a clehr .
correlation between Idea Value and the development stagegattained It is.
significant that parallel ratings by independemt panels of experts who

- were edually qualified showedychéck results which were remﬂrkably closew
within a few percerit-on a nume ical.average of ratings. The extent of =~ *,
this agreement was reported with some qgurprise, as it had been by Harris
and others before, since 4t was assume ‘! that subjective ratings would be
inherently less consistent than those based on physical data. ‘
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‘ - .The dimensional approach makes no éffort to compile exhaustive .
, check 1lists pf variables, 80 the sub-h’eadings in"the text Tables 1, 2,‘§nd 3
i . above are all typical, ‘not complete. vThe principle is’ that the game amount _
. -, -of effort is more productive when it is spent in looking at things from ag . °
’ many viewpoints as are necessary to estgblish perspective. It is the dif- #
. "+ ferences in the*\vewpoints which are represented in the sumflary Matrix of
» variables ‘an‘teracgion effects. ) ' ‘

Tt ‘ Th'pa}ticul,ar dimensiong chosen in this study to reflect  the , ”
P value ‘systems of different usées .received a direct input from behavioral )

analysis. They are taken direcg¥y from. the Jungian system of psychology, . .

which oonsiders the objective/rational, subjective/qualitative and judg- ~.
méntal/intuitive aspects and their interactions with the envirohment as

. fundqpental ‘Charactertstics of behavior. These patterns of behavior help :
explain why the scientist or engineér is so baffled when management says. - ‘

- ~.7 "No'™o a well-planned project, and .equally why the raticnal planner can

expect -his system to be a¥l things:to all p?ople if only he can get them
. to absorb the necessary cost . . ‘ . - .

[ - ’ . OVerlappir{g New Technologies - . »

~

LI ’ '
e simultaneous developme¢nt of different ney, methods of access
- ~ to infor%:;‘on confronts the user with an uncomfortable choice a% to which
‘ tools to buy, and which Buttens:td push. It overlaps significant user-
desi improvements in” the.older familiar systems, some of which the
user Rimself. have helped create. y ’ o
’ ' :

[

z 7 e T ' L
‘ " Science and. techaplogy hafe now reached the 4th.or 5th generatg
» "of ipfdwmation access” tools; ‘with new tools coming on so rapidly that th
& lines between gtnerations &fe blurred. A host of*special services of every
‘r imaginable type are superimposed on journals, abstract journals, indexes
. to abs#racts, and computer access to indexes.. The design of new systems
. and services is itself a well-established discipline, so that the.avail-
abildty of new technology is less and less of a“limit. The ‘number “of
i ation .services available ie in the thousands and still' growing, and
ach“of them has been created to meet the'chalienge of ‘spé_cific user needs. ) *

.- > b < Currr E‘Eétistic_s on the groWwth of infc\rmation_Services amply *~
-."; support these ‘Midications. The number of "abstracting and imdexing services"
o listed.in Ulrith's Internationa] Periodicals Directory has gro#m-.to apout
, 1250-in 1975 from 1200 in 19730 up from an estimate of 300 in 195&”
L. ber of i"informatiop service centers” listed in Kruzas (Intefnational)
S ; “Encyclopedia of Info tion Systems and Services rose to 1750 in 1974
> ¥ (2nd Edition), an increase of over 100% since 1971. The number of computer
. é\data"bases availablé for scientific information was about- 88 as of mid-year
27 "1976, 57 in 1975, and 30 in 1974, .doubling every, 1 to 2 years (19). "The -
Ty same trénds appeared earlier in the NSF "Guide. to Nom-conventional
Scientific and Technical Information Systems in Current Use" from 1958
*to 1966, v\vhen the number of mechanical sarting systems in use showed a . Co.
# FdQubling period of four years (e.g., edge punched, tabulating’cards, =
/ peek-a-bao systems) . This rapid growth was all but obliterated by computer *
.. ,systems‘v&y\:h increased at a sustained doubling rate of less than two years, ,
from 17 in 196/ to 118 in 1966 (out of 175 non-conventional systems reported). ’
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The cumulative effect of these statistics is indicated in'Table .
. A-1. The rapid growth of the scientific literature, abstract journals and ~
more ‘sophisticated ‘electronic methods of access to infétqntion was cited
as -a classic example of the "Diseases of Science' in a remarkably predictive
" essay in 1961 by deSolla Price. The,growth of technology and science leads
to new technologies, and each new generation in d’givep field of knowledge
‘h tends to grow faster (20) ’

.
% .
T - . .

» o~ .
Price discusses_growth curves of three types. -The normal growth
pattern in‘nature is the,S—shaped symmetrical logist curve, wheye the +°
l‘“‘ supply of food or ‘some other resource is limiting growth rises
- rapidly at first, has a nearly linear middle portio r a few doudb
" periods in time, and then levels off just as rapid {t runs into a
shortage of food, water, or some other basic resourcd. The usual end
result unless these is some new supply is that the whole systém collapses. >
This applies to the normal growth of bacteria in a culture, fruit flies in
I} a bettIE, or, jack-rabbits in Australia. - <
. f ‘ The growth pattern'for the number of scientific journals has been ’ .
strikingly different, with a doubling period. of figéeen years which has been \

s nearly constant for 16 doublings over 250 years, from the first few journals
p to a hundred thousand., This is a strajght line semi-log plot. Price finds
) th ame pattern fot- the growth of abstract journals which started when the
er of primary journals exceeded 300, or more.than one man could read.
. The semi- -log plot of the groyth of scientif!E journals and abstracts’
» has too often been Y{oted out of cordtext, ign‘ﬂing Price's main point.
Continued lineare growth @ay apPly to money at compound interest but even
there it col}apses if the bank fails, and it ceases if the interest is with-
drawn. An unlimited supply of all necessary resources must include time, - : -
money; and social valuesgas well as food ‘or air of water or new information.
Free access to all of tifse is an, illusion: a constant_linear doubli
rate for the total numbér of. universities ot scientific journals or {1 '
. mation szrvices cdn continde-"indefinitely" for only so long as society is .
- willing or able to, aTlow unlimited access to time, ‘money and all of the
£acilities required The difference between the lirear and logistic curves
ig very well illustrated by the. difference between theoretical and actual.
returns for a chain letter, as it runs out. of gullible victims. If there
) is ho means by which supplies can ‘be replénishedy growth goes negative and

the system ‘died. The fallacy of the chdin letter applies ultimately to

Ry very situation which assumes continued exfonential growth. .
' L . o, - . -
. Even more instruttivé is the fact that the growth of new technology
in a given field leads te families of growth curves which graw at an ever
increasing rate. The reason for this 1is that each related new technology
benefits from the tools “and experiencg of the ones before it®. Price
illustrates this with the growth rate of the total number- df ‘scientists
which doubled in the Upited Sgates over the ‘past 2Q) years abopt once every
ten years, compar®d to'a 300-year average doubling period in Western Europe
of 15 years. fThe doubling time in Russia since.1918_has been more rapid,
about once eve{} 7 years, and in Chiézafrom 1940 to 60 it was even fast
~douhling every 5 years. He applies ctly the same principle to the grow
of new technologies for access to scientifiiiinformation .
A ' ~

Q - . - . .

-

vy o, T o -
. | 56




LAY

E) e . . «
- P *
] . '
-~ -
] R & . .
- »R\\ ) . e
Table A-1 S
Py %4 Generations of Information Processing
) ) < ~. ' - ]
;‘;nfbrmation Process I N ' Doubling Time
or Service - Information Provided Years {Pexriod) Current Comment
" . —hy — = - ~§F—— .
Access Tools _ . . .
Scientific .journals Oriéinbl data 15* e (1750-1970) apparently slowing down‘ : -
’ ' ' i K ’ n — (controversial)*
. , ” v '! .
Abstracts and indexes | Reference #+ Tontent 12* (1875-1975) 1950-75
s - . ' : . - L - close to 18791950
Mechanized indexes Fiadex to abstracts 4 ' (1958-i966) ' growth overwhelmed by‘
. ST T : ) coqputers
Electronic sorting, Index to references; ) 1:6 NI (1958-1966) data baaes in 70's =
- computer,data bases- interactive searching 1.2~ (1970-1976) " computer systems in, ,60's
Information Service Centers } B o . “ . i
Searching and retrieval- Any of the above 3 (1971-1974) services and centers
(with or withoat analysis)\_ T - ) total’over 3000 (1976)

3 .. »
- o = . . IR .

. .
* Constant’ doubling times assume a vartishing border line between sciénce plus technology
bodies of information. |

~ . ?
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~<he chart which Price uses to' illustrate the effezt‘of increasi‘%
. - growth rates in such a'family of .technologies has been 'modified slightly in
' X Figure A“2, tg-fit the data given in Table A-l.’,The only difference 1is
that in his family of curves on the number of scientists it was tHe.4th
curvé for China where growth was truncated by a cultural rﬁyolution. In
" the growth of information services it is the intermediate curve for mechanized
index systems where growth was overwhelmed by a younger generation. The
computer systems which Price referred to as "electronic sorting" in 1961
doubled in less than 2 years during the '60s, and this same rate of growth
is continuing intp the70's in the phenomenal intrease in the number of data
“bases availakI®™._ The growth of information service centers fits the same

family of curves, It uses all the tools available, and its doublffy rate
af 3 years id exceeded only by that of the computer data bases, newest
generation. ‘ . : '

4

- . :

The doubling period for the number of abstracts and ‘indexing -
services is only slightly shorter than for scientific journals, and Price
drew them as of 1950 as parallel lines on his semi-log plot. His plot is

“reproduced in Figure #%£3 wi%h‘the addition of the recent data as a double
_point at 1200/1250. for the* ypars 1973/75. .This extrapolates as a straight’
line continuing ‘the slope of the original data for 1875 to 1940. The first
half dozen ®ntries for abstract journals appear off the curve as precursors,
for the same reasons asgited by Price for the first few scienti¥ic journals.
They are properly omit£ in determining the s‘tat:{sticallalo'pe_of the 1i¥e.”’
. . No firm data are available as to whether the‘number- of gcientific
Jourggls as of 1975 is anywhere neaf the 400,000 which would be predicted, by
a c@Mlinued linear extrapolation.’ The question is considered contrevérsial,
. and an answer is beyond the scope of this repgrta{ Whatever overall data one
accepts, there is cleat evidence that by 1960 to 1974 the rate of growth:in
/// * the United States wad significantly below that for thé rest of the world: (21).
' The question of what is a "scientific journal" becomes mote and more dif-
ficult to define as the borders of sctence expand farther into sqciety. It
might be agreed, for,exagple,’that Popular Science Magazine is a jqurnal - »
of technology, if not of science. It is not 80 easy to decide whegger to
‘count either popular magazines or more serious journals devoted to para~
psychalogy, astrology, or the mysteries of the pyramids. <t is no easier to
decide just where to stop counting the abstract journals. Such ambiguittes:
cannot be avoided if the extrapolation is cdntinued toward thte point where
there is one "scientific journal” or more per capita. Other results which
Price predicted have become surprisingly real: the costs of each new technology-
tend to increase as the square or the cube of the number ¢f men involved; -~
the @rinted ;paper may be doomed, unJ\ess we can get even better methoda,£ex N
"absttacting’the-abstracts;" and the'most persistent need may be a national—
sclence .policy to set consistent goals. for the effective use of technical
informa;}qn. The gradual disappearance of printed papers and the emergencg
of electronic data centers for every man, woman and child do not seem nearly
80 remote now as they did in 1961. The final p;eaiction is that whatéver new
N technology comes next, it can only be expected to grow:faster, and have a still
shorter time before it has used up its share of all the resources gociety'will
~allow for the growth of science.
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What ‘Will Be Actually Used? v

The designers and vendors of information services would like to
assum€ that major improvements in the. services they offer would find new
customers. But the total market expands’ only slowly at best, and compared

; : to the rapid growth of new servites it can be considexed as almost a con-
stant.. To this extent, any increase in the amounts of time and money which
the users of STI devote to purchased information services will be taken

-" away from other”function8, such as laboratory research and development.
© For one service to expand it must take business away from others, and the
vendor finds hiniself competing with his own established lines for the same

cust rgs. ' -

Intense competition places the emphasis on what service is aé¢tually
used, not what looks useful. Even the best-of services can go out of busi- °
nesg under adverse economic conditions, as happqneﬂ to Chemisches Zentralblatt
and British Chemical Abstracts in postwar Germany and England. A more common
occurrence is for a new newsletter or special journal to fail to find enough
“\‘ " customers to survive, regardless of high qualtty in the first few issues. *

Technical society journals benefit ‘from having a,guaranteed market, and *

generally improved communications in both directions. Thus, a close response
‘ . to‘the needs and wishes-of-its customers has been ag#jor factor in the .
success of the Chemical Abstracts Service, cregted y cq;mists»for chemists.

. e R 1
The problem of originaf“sqnfzszUGhments which are not available for

abstracts in print may be partly a question of who wants what, Data from & .-

brief statistical review bafed on the Chemicdl Abstrgcts.service Source

Index for the years 1973-74 indicate that this occurs often enough to be a

problem, with sources cited from behind the ‘Iron Curtain. Larson has stated

that 72 of all the:sources indexed are not available in the U.S. (22). Many ,
., of tHewe are sources cited no more gnce a year. A random sampling and - -

identification was made of the sour ted on 50 pages out of the 2000 .

in CASSI., Por this sample, one fourth of the sources 'not availaple in the

U.S." could. be found in other libtaries listed, but thrpe fou®ths of them

are not .available anywhere in the free world. i\

.

]
. A further analysis of this sample is being made with the coopera- .
» tion of Chemical Abstracts Service. One assumption which can be‘made
depends upon the fact that the professional searchehs who are most likely
.to talk to CAS are often willing to accept refemences in their reports by
title only, or title plus abstract. The scientist or other researcher who
wants the original document is a step removed from this direct colitact.
When he fa#fls to get what he needs, his sense of frustration is directed
primarily af the librarian and may stop there. Such a reference is of
X negative val%i'to the customer, not zero value, since it wastes more time °
v and effort ev€ry time a potential user finds it interesting. One approach
' has been to question the practice of even having an“abstract which may
» have been translated from Referativnyi Zhurnal, when it proves impossible
to get more information. A simpler recommendation to save this annoyance i
and expense would be to place some definite marking in, the abstract or
index whenever it is known that the @igimal is not gvailable. This could -
. provide the citation for what it is worth, without the frustration of
trying to find more. BN . - *

*
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The quantity'?actor in the demand for information services has
probably been distorted in recent years by subsidized government requests
for "all the inforpation available” on a given subject. The effect of,
these open-ended r quests is hard to place in proper perspective. «
Government agencies had the first computerized index systems, in such
‘places as the U.S. Patent Office, 'NASA, and the Departnfent of Defense. TN
,Civilian agencies were invited to bid for government contracts to assist

"in evaluating the information available id these files. Many subsidized

contracts of this type were let by the Envirommental Protection Agehcy and

other branches of government. Their purpose was to evaluate the informa-

tion collected for publications on criteria for standard tting, or the

best control techniques available for potential pollytants in ‘air or water.

Other subsidized requests-were simply'bibliographic at- first, to load. -

potential source material into “the files. . ‘

. T A
As the number of these subsidized’ requests increased, more users <
‘became involvedy and the information tools available for them were cod» '
tinually improved. The literature review for a 1 to 2 year project might
be” completed in two to six weeks, with a large number of references but
no extra time for their evaluation. Direct subsidfes for simple biblio-
. graphic compilations have pecome unusual, and the same thing will pre+
,sumably happen to the demand for published compendiums of all the infor-
mation available on a speecial topic. The distortion’comes about when it
becoges progressively easiey to produce references in any quantity desired,
without requiring that they‘be digested or used. ; A

-~

- The quality factor in the growth.of services into new market
areas has a different set of~limits. These can be illustrated by referring
"to Prices' chart on familiés of new technology, in Appendix Figure A-2.
The competition between overlapping new technologies means that most of
the market for the youngest generatibn.will ordinarily be subtracted from
the buginess available to its pyxedecessors, A rapid new development may ¢
break through the previous limits to growth into a new market’zggel above
the earlier curve, only when it can d¥aw upon some new resource not pre- - .
vioudly available. One example of such a new.resourte is the high speed of
computerized searching, coupled with multiple uses for the same user train- : {
ing dnd facilities. The trouble is that this may come at the expense of
other parts of scientific research, not in addition to it. It is too soon
to tell whether the enormous amounts of information poured into official

il renents for environmental impact statements or best-available technology '
o the total amount of time and money devoted to sgience and technology.
e moment it appears that until they are completed, they are displacing
aspects research and development. .
%
nteraction!rof new technology and its potential users’ can
ppointing. Two cogent statéments of RQasic principle in this
e been made which are entirely negative:

-

be very
are

Mooer's Law: an information retriev#d system wiil tend not

to‘h; used vhenever it is more painful and troublesome-?or —
.o a cuptomer to have information than for him not fo have
g Coit (23). o . .
o~ . . :t
. V.  d \'\ ! ' ! !
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. 2ipf's La¥, as modified by Allen: statistical andlysis of

.:} the choice of information channels shows a direct relation-
ship to ease of access, with far less attention to the
> effective use of time, and no correlation between perceiveﬂ
P : .technical quality and frequency of uge (13). ;

Yo . ¢ . Mooer's Law can be considered as a modern paraphrase of the old * 4oy
) maxim "Where ignorance is bliss, 'tis -folly to be wise,”" and both of these o

- statements are related to ZIpf's original studies on "The Principle of BN
Least Effort" (24,25). Allen's study of the information source-selecting

ctfiteria of electrical engineers at MIT is being updated in a new edition,
which reaches the same basic conclusions. Others have.reached the 4inference

that '"the ease of usg of an inforpatiom gathering method is pore important

than the amount of information expected" (26,27). v

»

The rapid growth of technology superimposes upon this negative !
attitude the-fact that constant’ training is required to use the newest
tools to advantage> The information inter;ngediary has an increasing;ly
important function in liaison between the service and its potential user- -
- customers. This is one element in the>question; will it be used? Does the
. customer want to use it, does he know how to use it, does he need helg to
use it? (28) "Information broker" is the new word for 1976, and additional
. new titles can be expected 3s this function becotes more’ complex. Repeated
efforts to train the customer himself to6 use the more sophisticated gervices
have suggested that the person most likely to look for help is the experienced
. customer, who knows the value of information. No matter how much or how
: little such training the scientist may have, the information expert has more.

. The inherent conflict between quantity and quality of information
is made worse by this division of effort. The tec¢hnic#l function of pro-
ducing references is the work of a speclalist, and the evaluation of infor-
mation is ‘the job of somebody else. New technology produces a large increase
in the quantity of information tq be processed. Without an intermediary, it
is the customer's tifie which must be used to reject the trash before the
"information'" praduced can be used. The quantitative selection is by per-
tinence or relevance, not by "value." The thr is that bad data will
push out the geod. This tends to repress the pted value of any single

+ fact, and if ten bits gf information.are not emough, it is possible to
produce a thousand. To meet this threat, it is vital to recognize that
both' the operating function which produées the information and the .
research or planning functions which use it are necessary and independent.

-

Neither can: function properly alone. N

. - R .
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spPENDIXB e
, ~ . DEVELOPMENT | .

_ Proposal Postilates

. Throughqut this project, the identificatfon of variableg con- . T
sldered as significant by different users in their selection of informa-
tion services has been based on one-to-one interviews, in the field. The
survey and-its~developing conclusions were discussed with each person

on the average two or three times during the year, for periods of about -
5 to 30 minutes. The object was to recognize and discuss the working
. bias of each user interviewed, give full acceptance to its validity, and ,
" thereby establish it as data for a generaljized ap oach. . -
e ' - : - . ,
. . Several postulates to be examined were forth in the proposal S

for Contract C-1027. Others .were developed durin e project.  The
following initial postulates were drawn, based on several decades of
experience in' information research: .

v —

- There are identifiable groups -of users of information
- ’ services who differ -from each other in their basis for

- ‘ L selections between competing services; ! &
- The examination of different. points of view can be far
- more productive tn the analysis of ap information

problem than an exhaustive study of any one viewpoint;

- The many factors used for comparisons Hbtween services -

N are interrelated, and principlea can be foundby which -

they ingract for different categories of users and’
different types of services.

- Statements on the relative values of infor;ation
services in the literature or elsewhere must be
considered in the light of who says what, and when; - -

- The ‘consideration of who says what 1is in one\senge a .
direct opposite of the "Delphi approach" which masks
personal differences in-anonymity, on the, assumption
that a statistical consensus ig more useful.

Pl t

-

Initial Intervievs R ~

‘ The first ‘interviews were conducted with ipdividuals who spem&* 9
from 50% to 100% of their time in the.use of information services, to look °\
for areas of agreement and disagreement in how, they select which service to
use. These interviews addressed two‘huestionsa (1) what specific
abstracting/indexing services do you find most useful, in Your daily work?"

and (2) "What discriminating. factors would you rgcommend {yﬁgelling sbmeone

how to choose between them?" - : *

¢ i ' ' 65 -
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v . . Four full-time searchers were interviewed, spearately and together'
their, conclusions ‘were in good agreement, as summarized in Table B-1.
Counting related publications by a given publisher as a single source,
they, named a half-dozen servites as "unique" for their use, not replaceable
by anything else. The sécond column in this table shows the discriminating
fdctors they selected as the basis for-.comparisons. These were used as o
. "golumn headings to expand the table into a grid, with’ entfies for each .e-
. service listed. Y . -
} ~ No attempt was made to &xpand the obvious heading of Mgpecific
© fields coyered. ™ Upon further consideration this variable, important as
it is, was excluded ‘from the study by definition.' if there is only one" .
service covering a-given field it'gets all the buSiness theze is, because
.there-is no competition. If there is competition, the.choice is based' on
othér factors (completeness, quality, etc.) and nat just,on the field of
coverage. ,
. The columh for cost was left’ largely blank in-filling out thisa 3
grid, even by the most experienced searchers. They referred to the staff
. administrator in charge of budgét for more accurate-informatiog., The same
. thing happened repeatedly in other interviews:- whenever costs.were mentioned.
While cost is a fi¥tor in 1nitia1—purchase decisions, the choices that
turn out we11 seem to involve an essential component of experience or,,
the manager's hungh. Once the gervice has been purchased and on the shelves,
its purchase cost -is no longer -tonsidered as regards day-to-day use. )
Operating costs- become a 1argex variable, and it soon became apparent that &
- cost 18 a factor that 1s co y deferred to someone in management. A
number of the discriminat&gg?flctors named are zelated to physical facilities,'
. .3pace, and the time requifkd X9 keep the service usable. These dre all
. . budget items, zelated to indfrect costs. :

. In developing Table B-1 it became apparent that the variables ’
‘ listed as column headings deal with guantifiable factors, while qualit

factors tend to .appeax.in the comments. The deferral of part of the .

« - " declision to management. was interpreted at first as based on costs and .

! budgets, but ¢onferences with various managers emphasizad a strong
experiential component in management decisioms. A typical statement was:
"If I were_considgming a service where I had no experfence, I would try to
find anothér manngé%xwhom I couddd trust, wvho did have some eprrtence I
could consult." 'Bshabioral analyst consultants helped identify this;
dimension as the M_gmental/intuitive aspect 4in the decision process. -Thig

. aspect is characteristic of management but ie' by no means so” limited

jases>for comparisanQin-TabLe B-1 were next'expanded to a

-table pg,g,‘ B grouped in the 3 dimensions named. One draft of this °

. is. shown fA"#¥ble B-2. The lines between categories are not always sharp,

: ‘since there are some factors which can go in more tham one place, but the
pattern can be clearly recégnized. This Table B-2 was next shown to sevéral
scientists who are frequent. customers for information searches and other
services:. They agreed on the significance- of the factors afid dimensions
named, but disagreed on their -relative importfance. The stientists all
said that they would ‘put qualitativg .factors first in their selection;
"Which service is a.pleasure to use?", and pay. re1ative1y 11tt1e attention -
to” the quantity factors as a group. - .

Q ~ . N
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TABLE B-1 .
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"Unique" Services,
Most Used

Chemical Abstracts

Index Hard Copy .
Text Microfilm )

LS . Derwent - C.P.I.
API - Abstracts:

,Patents and
Literature

- ' Science Citation Index

¥
4

o, ' Predicasts, ’

CMA, Funk-Scott

.# J
" Engineering Index
Applied Science and _ .
. Technology Index
AN C o

DISCRIMINATING FACTORS APPLIED (4 USERS)

a s

' . .‘ - ’ i <‘
Bages for Comparison -

Fieldg coééred

’ Cost $/Yq
-\ Shelf space/yxg .

Timélineéé: text + index

User requirements

» 7
training

. _skill ~

Minimum use required

Maintenance time .
{1
Comments
Y
N »
”»
M . M
_— L]
-
. *,
~ -



B BRI S S TABLE B-2 . > -
f " FACTORS IN SELECTION BETWEEN cerpG sﬁiv:cts ‘ .

" 4 ) ] ‘ . .
0

‘ . o L , ~ . ‘ ‘ﬂ. ,
v Dimensiona in the §é1eccion Proéess. ' 6 . -

© !

L]
&

(a) qupnttit:at:ive factorg ., cost factois,' (for first lTook of continued use) ’

;'. o = numerical = ’ ge of select:ed- fields . . ‘ - 0T
(objective) - . . leteness (no. of documents in field)*
. (Z of available literature in field) f‘ .
.. . o time factors for -delivery o 2 - -
R .. (soonest: and latest, as well as avefage)

A

. . -

(b) qualit,at:ive factor¥: . - forﬁt of report . -
. ) . - appeararmce -
. ‘ rankings . ", < orderly presentation-. ‘. ,
- ”,(inclﬁdes subjective) .+ = convenient access within report:, .
indexes, arrangement g ¥

- - e

N ] flex'ibil{ty of‘coverage - ¢ < . - .. " -, NT
Rl .o -, ability to vary (+ -select) oo

. -nj o o ) depth of covexage, details T )
. T e \ .o . . . = ability to highlight stlected items ™ -
Q o . . . by~ closenegs of mat:E‘h to quest:ion

e

) . -, A responsiveness A “ . - (oo = &

- ) Co " - can it change priorit:ies 2 - ‘ .
T i - ‘- add-new items ort request . PR Y L
- tolerate a?iguities o~ ’ . v e
- will suit. "our Xy of cIo:mg6 t?xingS' ;

feedchk / By )

’ --c ication with. 61: by user - Ce L, -
: - - to redefine question, during search ) .
- . oL > " - suitability for browsing ' :

: : - : a : . ey - ‘
(c) business judgmerit: - - reptt:a.t:ion s ' . ) ‘, . _
) L - - recommendat:ion ef past use (; ’
. = go/no-go - reliabilit uniformity of , u&l:tty
. (includes igtuitive) ~ confidentia ity -. L . "o
. N - viabilit], will.it Jast? %, T L
’ : familiar.ity, to; improve efficiency ; ' Lo

- fﬁﬁ . factuality ° ‘ - ; s
a ’ Ny - if he says a thing .is so, does he :
P T A ’ have a basis for it? :

- "( . s . r) ! . - ¢ ’ . v .
« " ' consist:ency ) , -
’ ) - / - recognized dependable bias '_ - T, .

3

.

A experience in actual type of work involved R
) - (nogg just the field) Sz ' .

N : S -' - 8kill to anticipate problems
Ve ' ) : ~ optimization of p&odedu’res . s
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(R next checRed independently with\-the. managess of two outside information

, é8nters --4 pharmaceutical rch library and'z universit gcience

v & .V library. They confi ﬂﬂeradings selected ahd the same list of

. » serv ces. ~They, reconfflended the BIOSIS and Medlars/Medline ser*a/(s
- a

R ’Zf * f;;:",’-‘ ' The ‘thre/e-dimensiﬁnutline and the~ headings in Tab{\B-l were

"unique! in their field (replacing the 'API abstracts) with the tion
that initfal training time and regular conmtinued praetise are esfential
* =~ to maintain’the minimum skills required for their effect{ve use. Overall, ) ;
- the lists of services and &scriminating factors obtained independently .
¥ . from these interviews showed a high degree of agreement, with minor y
"differentes in the order f specifie individuals.
,rj e . In‘an attempt to generalize why this agreemelt was realized, it
. appears gpat thesé are Bervices where the same amount of basic training,
experience, ‘and facilities makes it possible to answer more different types ..
questions than a competing service, which, is rated Jeds valuable. A -
dififerent eoncIQ§ion based on the same data could be that because these .
ice used more often, the users became more skilled in them and
them edgier to use. This is not necessarily a different conclusien,
-howeVer, since both may be related to the observa n that this. service 1is .
flexible, for fore 4users. ¢ xo .

’

__i ‘ . No' such agreement appeared ingeffgrts to prepare a broader 1list * <
:,f . "%. of this type for the same users, to rank the 30 to 50 abstracting{indexing .
services they consider most\useful: Qu?es and rankings beyond the few in o
Table B-1 were completely different forTeach user./searcher, or for the same
searcher for different gearches. This suggested a further analysis of the
. ) data to eonsider what types of* questions get the widest fluctuations from .
.« : one worker one use to another, apd what questions,are most' likely to give._

: a bette?}!é::hing of answers. The "unique" -1ist was probably a good question .
- ! " on.this ‘basis, and, the second list was not. The failure of this éffort led to-
' . a newrdirection in the study, to look for areas or circumstances of pre- °

. ®.  © .dictable agreeﬂ‘nt or disagreement in the basis of selections. Stated
differently, the important variable is not just the user as an individual, -
but a combination of uses'QQaracteristics with ‘the specific use at h

L

. Tt g Perceived values in the imp5rtance of. d‘irect and “indirect &sts
' : are_an obvigys area of disagreement. Subsequent interviews indicated that -~
" | time is another variable with aspects which différ greatly in their relative -
importance to different users. Thére is a qu=stion of whose time is most
- ) val ble and when, wh&g portions of the total information -vrequest the customer
lling to delegatg at'a given time to somgpne else, and how°much of
) this work the customer prefers to do for himself, fo become’'more famildar
% - with the material. These were examined further as interaction effects . "
which involve both the user and the environment of use. . .

: ] ] .
o . User Population Groups , . e

This.confirmed the original strategy decision to examine as .
carefully as possible the nature and reasonssfor individual bias and '
report them anonymously at the end rather than concealing them'throughéut,
so as to develop.a fuller understanding of the decision—making process

N
“ L. - .
N .- ,
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The revilw of areas of agreement and disagreement foﬁna‘in the
initial ihterviews suggested a more getailed survey of usage patterns among
the 15-20 regudar‘users of® information servicés. at the Exxon Research and
Engineeting Central Library who spend some 502 or more of their average

rking day in gearching the.literature. A third of these’ are library .
staff, half of ®™em information analygts.or searchers who have special
areas of interest, and others include scientists who are strongly priented

: toward the use of the literature. All of these grbups comprise individuals
with different lévels of training, skill, and responsibility - i cluding
the freedom to decide, which searches are most worthwhile, and ‘what inferma-
tion wi11 actually ﬂe used. -

/e

-

The first step in the survey proposal was to conduct .a preliminary
interview with major users, based on their records of past experience, to
determine what information servic eath one uses most and about how often.
This was to decide what question{iﬁre worth asking, and what services
should be added or removed from the previous lists for tabulation. Pre-
liminary indications were that users have one or- two faVorites, ‘which
this individual uses more than all’ dthet services put together,. (e.g., CA,
Derwent, $F1 abstracts).* The plan was to ask for a complete tally-from"~
.-each user for several weeks, with follow-up discussion, after eliminating

. for each individual as a gonvenienceg those_services used most often
(i.e., 50 to '90Z of all uses). That is, the survey was to be simplified
for each participant by identifying this pattern in the preliminary inter-
view, confirming it, and concentrating thereaftér on incremental uses of
other services. .

| ‘
.This 8ét of preliminar terviews led directly te the identifica-
tion of the""'user populations" referred to above., Atthe time'the survey

was started, the distinction had been’ drawn betweenﬂsearchers, scientists, . -

arld informdtion managers as user groups having different, sets of priorities.
Completion of the initial interviews identified the se*én sub-groups of -
user populations discussed in the report, Table 2, and their differences

-in value priorities as reflected in Table 3, This filled @t two elements
in the Matrix proggsed, and redirected attention to a cPoser study of the
characteristics o

the- type of user and the type of use. A more immediate problem was the
question of acceptable defimitions for user groups, and wiere to put the
manager as a user.of services. . . “

. . X . . .
Management Vieqpoints ) ) . . \ L

. Improvements in- the use of scientific and technical information
constantly run iato the limitation that the number of managers who:are
greatly interested in information systems and services remains about the
same, regardless of the changes and improvements made. The'original scope
of work,ef this project and initia1 conferences wifh NSF emphasized the

/

e .user groups ‘and possible interaction effects between

.

« %
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importance of getting inpug'f}om different manager;‘and disseminating the

results widely to the attention of managers ou;side of the information’

field itself. This prowed,to be a profitablq’approach o/

-~ 4 i ’

The original outline'of. dimensions was’ discussed informally at
the Engineering Foundatien Conferemce op STI Services at Henniker, N.H. in
August 19754 and expandeq at’ the ASIS meeting at- Boston in October 1975 .
Two Important elements in thb selectiom process were reported in numerous
user interviews as_beiflg "deferred to mansger"4 questions of relative cost
(direct or indirect), and the preparation in advance of an approved list h

‘Br services (based on costs or other factors). Thq aoperating "mafaget"
was considered as a special user-group, with additional functions such as

<

project ewaluations, and the choice of a work environment. . 4; * -
¢ » : o

. A first draft of Table 3 on the priori ereeived for seBeotion

factors in different ‘dimensions placed "managers" w vendors" "ags a user

»

population to whom costs come first, whereas ”scientists" and 'planning

" gstaff" put their emphasis on factors of Quality -and. experience. - This scheme -,

was not satisfactory, since the’ manager 's viewpoint can be just as clearly
i'dentified with planning staff a major function.. It was changed accord-
ingly in an Interim Report (Ma. 15, 1976) ‘preparad as a popular presentanj
.tion of the "Matrix of- user vaftes and interactiong, " 'to meet editorial sug-;

. gestions by the editor.bf the ACS journal CHEMTECH. This article (29) was

publisheg in- August 1976, addressed to d-brbad audience of project mgnagers
in chengical technology.. It emphasized ‘the impscgt of growth in information
technology (see ﬂppendix A) and analogies betweeh the selec¢tion of
engineering services and iniafmation servicels. /. '.- \
The Matrix was. expanded td include user impacts as an\adg:tional .
interaction effect, and w®s presented at the National Information Retrieval
ConZerence in Philadelphia, in May 1976. _ Discussiogg with leading experts °
he information literature at that time confirme:at
and mj:;}x approach presented as valid and useful

The presentation for NIRC wad first previ d and approved by an
Oversight Review Committee meeting at NSF the end of/zpfil 1976. _Plans w%re

. also discussed at this review meeting for, a questionnaire to expand the

data base of replies from initial interviews. This had beep designed for

use in-hand, during-follow-up interviews, to correct for the initial bias

of replies obtained most easily from the "movers' wwho are most interésted

in new ideas (see Appen&ix ¢): During this discussion, partjcular:emphasis
was placed on the observdtion that. the ‘differences Jdn.value systems of -
different users-would also appear -differently to three different groups of
managers. NSF. directives¥following this digcussion urged' (1) more atta@tion
‘to the differences between managers; this has Peen expanded as a major con-,
clusion in the Executigg,Summary and Text Table &, and ¢2)-to test the | ,*
proposed questionnaire n a larger sample, to exam§é the" "value pr&ferences
of different user’ populations. . This test hag been made, ith procedures

"and results aB summsrized in Appendix~C. : ,

he dimegsional anilysis®
o

N
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1976 in Mnterviews 'with selected: individuals at the ASIS mid-year megting
= at Nashville in May, and at the Gordon Research Cdnference on Infomation
- Problems in Sc¥entific Research in July, as well as at NIRC and the Over-

sight Review Meeting in A‘n‘il. The general trend of these comments has

been wq:ked into’the discussion above (Text Table 6). The follow&ng are
highlights , of " the comnents of different man;ge.r.s\consulted.

s -
-

- Preference. rankings in the value systems- discussed are

- relative, not: absolute: .a low ranking .does not imply
™ zero value, but only that other values we considered ',
more important. A ¢ .
R . A ‘ " .
\ N

- The fact that: an.item of information is'hew to the user
.. .may be enough for somé:(R/D planning, marketing) But not"
. 5,. 7t all'for others {patents,. contract negotiations) .
) - User-impact interactiozns may have an effect on revisionsq
. in the management degision as to how much time can‘be
N . devoted to’ looking at informatign rathér than other’ work
. (such as the effect on user self-esteem of paying someone
oy else to do thinking for you, ;:ather than simply looking

up facts), ; \ IR )
' \; f; . V) v 2 ) '

s.-_ The Ybalance between direct and Andirect cost effects\as a
' . © - major interac'tidh with- time constraints, which differs
. .+ with the. type of qper/manager and the environment of use.

T T When servica%oati;factgm redi Yaluea forﬂ' the service
' o . ‘as!a whole may: be,much wore ea tIy rec d than "critical

in®ident" values, yhich seem to cause conflict in claims
vl for creditat._r N\

‘ '
a Ll

L 4
- A db_siralﬁe end result oféethe present approach is a, set of
¢ - classificasions by which people can find a home‘for -their-
viewpoint,/ 'th-se ts fr he user end rather' than,
) as usual, frem the. manager or: prpvider of the se"ryicel
‘. b LY N
Y -,

N - Individualit'y 1is difficult. to. promote in any bureautratic '

. system, and functions which require it are likely to be
) ,downg{:ded or unrecognized. , CN

’ B "g -

- 1Per§;§ skills of individuals in ’the system are clearl'y

'rec ed whgever special services for 5pecial cusmmer
are dedlired, b o

v - - L]
¢
.q - ar ‘3;1 . 1 . J‘.

/
- Judgnental *alu.es are not wel'l appreciated by ‘the "‘rationaI
man¥ who expects his system to be all things to all men, ‘if
only it can get/enough support..,' . ,

!

.
v

"The viewpoints of differ-ent managers were explored further during

‘e
[
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- Planning staff nevér has extra time, has’ access to patterns
of dpcisiog nét avaiiable to the.scieatist; .and 1is more

concerned with plausibility of a paint of view, and means
to evaluate it, than where it comes from; time means money.

. .The university environment is_ very different from the
. industrial one,.with cheaper labor ‘and feqer time con-
straints, but strictly limited capital. ‘Industrial systems '

i\ . are far more sensitive to time/labor costs, which depend
“ strongly on whose)tfme is being spent.

- A major management concern before purchase of a sa;vice is
. . to be certain that different bases of decision have at

Jeast been recognized, and not . overlooked because of a lack
of extensive data ' *

[}
’

Managers and User/Workers Agree in Function

t

On furter study of the’priority values of managers in field
interviews, .it gradually appeared_that the word 'manager" could 'be placed
 just as well one place as another in Table 3. Every user population
includes manager/users as well as user/workers, and *ry user-can be a
bit of a manager. As-the initial confusion was resolved, several con-
clusions appeared: ’ - . . L 4
- Different groups of mamagers can be found, just as with
' othe™ groups 6f users, who differ in the values they

perceive for different factoérs in their selection of 4
services. v »

*

’ - ’ B P -
. = The difference lies in what the information service is
being used .for at the moment: the research function, the

.planning function,:or information operations

- Managers and user/workers nvolved in the same fufiction share
the same relative values for the- priopities perceived, and
, the same set .of meanings or cOnnotations for the words used

fof key parameters'in the selection precaess. . -
] ) e .

Ix

I . Ac d& 1y, Table 3 was changed to refer to user functipn

generically, estthan to specific user populations. Text Table 6 onsthe
conflict in,c iong for key words was deyeloped to chardcterize the
differences apparent to different managers. ollere too, the same’'differences

-apply to-doth manager and, wérker for a given informatiin service function. “g .

. It is the functton which controls, so the word "manager" was dropped from the

caption of this table without changing its content. It may bé noted that .
several of th®se~Woyds can still be accepted as terms in Text Table 1. ' -
(timeliness, tdme, depth), because their comnotations in conflict all fall .
in one dimension. "This is not true for the term "reliability? whicW® was L
rejected as ambiguous, because it may* refer to different factors in time
(quantity), in-uniformity (quality), or in reputa®ton (judgmental%

X
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\ ' The unifying character of this agreepent in function is significant.

The fact that,the mapager/us®ts and user/workers see things the same way from 5.
this viewpoint appegrs to validdte the concept of user functions, just as’
the disagreements ghd agreements on prioritids of different’ user-populations
appear to validate/the concept of dimensions in seléction factors. The
skilled mangger ox any user ‘applying management skills can applVy the
imensional approad to identify areas in which he is strong and not so
. © strong, and delegatp or seek assistance-in the weaker areas to improve :
cost effeotiveness /for the same -tota]l effort.
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7’ %y "pertuYbation analysis" (see Appendix

“ 5
£ N s
i Appﬁvgc -
i N : '
SURVEY QUESTIONNAIRE o
5
. {
. b . .
Variables for Amalysis § ) , L

. The analytical pﬁoceduies and interviw approach discussed in
Appendix A and Appendix B led to an initial Matrix containing three
variables and three interaction effects. These formed the basis for the
survey questionnaire. The first variables outlined were the classifica- ™
tion of selection factors into dimensions (see text Table 1), user popula-
tions into groups- (text Table 2) and information services into types, as
they interact with the user (see Definitions). The differences perceived
were sharpened by the concept of priorities in user value systems as an ]
interaction effect, characteristic of the user group (see text Table 3).

‘ . A'second ihteraction efgect characteristic of the type of service
was ident}fied as the personal impact of the user paying someone tq do *
thipking for him, in infigrmation analysis as contrasted to more routifie ]
sefvices: This was generalized to a desiré to know and choose a speglific
individual, whenever the user is selecting an informatich service wh e
he perceives as invplving his own highest skillg. ‘This could be searching

for the searcher, indexing for the indexer, or analysis ﬁor the ranalyst. - .
. . ‘ > [ 3

\ :
Differences and similarities bere accentuated in the interviews
A), asking each person who agreed

with a given cor;elatfig to identify others who would either agree or.
disagree with his point of view. The next interviews sought to work out
with both parties a suitable working Vocabulary to identify thé differences
they perceived. ¢A simple‘%et of definitions aéq.ptable to people who
disagree¥on priorities and vaiues is far from easy-to achieve. .

N : ) A ‘ v
) A The nextestep -was to examine each area where an Iitéractiop '
appears to exfat, and try to find words te describe it. This identified
a.third.interaction effcct@® user poptlations‘who, agree in their ranking

. of priorities in selection fac#br value also tend to agree in the 1mportancé.

v

which they attach to having the originals of selected references in hand

for their own use, rather than abstracts& titles only, or a digest review.

- ’.- « . ‘ ,~’<
) Further COnp;derafion of the pfocedurgs’used to reach this stage
_diggeéted a danger that the results pbtained could be influenced by subtle

changes-in phrasing the questions addressed ™ different ud®r groups. Each

.

. intetvlew for the analysis of .variables covered the same general area, but v\

the emphasis kept shifting as nejy porrelations were found. ‘This led ‘to,
plans for' a standard questionmairg to be used in hand for second<wround
interviews, to get a cledrer view of sthe differences between groups when
the same questions were asked in the same way.- ' ' .

4 P —
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Preliminary Design of QuéStionnaire e

~

-
r
/

The first plan for a formal questionnairé was for a usage suryey
e based on the concept of different prioritfes for different users (see text
' Table 3). This was to be addresbed in-house to some 20 heavy users of
information service, from different backgrounds (see Appendix B). The'
’ .object was to examine ‘the concept of priorities’ and look for other variables
. In the selection process. The table of pricrities at this time listed the
v ' names of. separate user groups, by specific discipline: sc‘gntist, enéiheer,
patent attorney, searcher, information analyst, manager (as the ong to whom
cost decisions are deferred), vendor (as an author interested in data on
cost effects). Comments on the ,concepts of selection-faetor dimensions and -
user-value priorities had also been obtained from separate surveys of the
users of a small special library, managers of information services at an
outside conference, and’ the sources selected for 300 patent searches in
special subject areas qrdered by a group of patent attorneys over a period .
of 2 years. ’ , ‘ :

Requirements ﬁ;oposed for the usage survey questiihnaire were
first to identify the user, in terms of disgipline or user population at
the time of a specific use event. This. would be followed by a simple grid

'}for each user with entries for each special event, and varisbles arranged
as column headings to be checked for @ subjective ranking of perceived

- importance. The format was to ‘include. six variables for each use or
user: the three dimensions of selection factors, and the relative importance
attached to recovering original documents, abstracts, or réference by title
only. Additional variables might Me added. The idea was to simplify
record~keeping for each user by a preliminary interview covering these
questions completely for those services which he used most of the time,
and ask him to check the questionmnaire only when for some special reason
he used a d;ffbrent service.

- . This format was modified and not used after the preliminary inter-
views, because it was ¢lear that it placed the emphasis in the wrong place
(see Appendix B). There were repeated indications that the ranking of
factors for the selection procets depends upon the type of question or how
the.information is to be used, 'and not on the user's discipline. Ome such
indication is how easy it, is to design a loaded question which will make
any desiréd-onie of a set of services look best, ‘then ask other qdestions
designed to completely reverse the order. This game can be played with
any of the leadinzibgmpetitora, and it 1d a favorite pkoy of the salespan
for a new service. ’ T ’

/ B The original postulate‘that usage patterns could be tied primarily

. . to the individual was thus discarded. Further attempts to set up correlations
' with "service mQst used," subjective rankings, or field of interest were
baabd more on studying the use at a given nt. Unfortenately, this com-
plicates the problem of" the definition-of ferms which do not mean exactly

the same thing in one use as they do for{fanother. This was identified a¥ °

a cause of ambiguity in the statement off priorities for the "mﬁnager" and
tesolved when it was recogntzed that here, too,’ the ‘cantrolling variable

18 not the person or his job title but his use for the gervice selected.

. . ’ .
- i . - .. &
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The questionnaire strategy was redesigned on this basis to develop
a standard set of definitions for va:iables and priorities from the view-
poilit of use rather than the user's discipline. The same set of propositions -
were to be.presented in hand tg the original cooperating sg{ of 36 ugers
for re-interviews, including any modifications made aftet{Eﬁéir first
comments. Personal impacts between the user and the service were added as
an interaction effect for study, based on observations that the users ‘of
information analysis, patent attorneys, or planning staff want to select.
a searcher they know, even i% he moves to a new firm. °

L]

An outline of the format proposed was presented and approved at .
the\Oversight Rev¥®w Committee meeting in April 1976, at the ninth month of ¥
the l-year contract period. The Project Director and the Committee sug-
gested that raw data of greater interest might be obtained in a limited time
by sending the questionnaire to aflarger sample of the populations avail-
able, instead of using it n*hand for re-interviews. This sample should
also help to reduce the ¥ias due to getting initial replies only from
individuals known to be actively interested.

-

Final Draft .

A draft of the questionnaire was discussed intefnally and reviewed -
with outside experts at NIRC in May, with particulate attention to questiohs
in the dimension of budget/costs . A second draft was prepared and presented
informally to individuals and 1nterested groups at the Midyear ASIS meeting
at Nashville. A.number of suggestions on principles and methods of cor-
relation were received from gperating managers who had conducted user sur-
veys at Battellé, Rand, and Rutgers. A helpful line by line review was
also conducted in a breakfast discussion with a group of students from
Syracuse University.

" These suggestdons were combined into another draft and reviewed
with a consulting behavioral- analyst, who recommended a final check with 5
guinea pig" critics to take the test witHout oral instructions. The
results from this suggested the clarification of definitions and instruéfions

at several points. . ~ )

»

The final form of the questiohnaire is attached hereto. This was
deemed ready enough in this form for’ internal use, where the returns could
be followed up easily by- telephone. - It -was recognized that further changes
in format would be desired if a similar questionnaire were to be used

again. The forﬂ’Q is in f:rr pages, with contents ag followsn

Page 1 =~ preamble with definiti&h of terms, expanded after v
the "guinea pig" test to minimize misunderstandings.

- anonymous definition of user background . r

- frequency of usg for three types of search.request

4
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. . .
- . Page 2 - frequency of use for specific named- sérvices

_ranking of selection factors and costs for named
-services known to the user

Page 3 - relative importance of selection factors by types of use d

‘= % of references vanted as originals, abstracts, title only

- opinion check 1list on personal impacts and preferences
Page 4 - open-ended questions, to help counteract the problem of
. forced definitions and albiguities
. * -
/ Questionnaire returns show 1003 replies to tHe identification
question 1, 787 provided the optional signature, and only two persons
removed the mailing label tor ip anonymous reply. The most effective
questions for statistical review were the frequency check lists i 2, 3,
'5b, dnd the specific preference list in question 6. The two questions 4 and
5a on the relative rankings of selection factors were too complex and read
differently by different respondents. The concepts of text Table 6 were
developed ftom this experience, to clarify the importance of the functions
identified and thefr different characteristic connotations for the same“
key words. . '
The open-ended question® on page 4 received an 85% response,'and\
over half of these replies provided some detailed comment.

~

Proceddre and Initial Results

. . The sample chosen as the badfs for test was a random list of
240 named inddviduals picked from the professional employees at Exxon
Research and Engineering Company. In this sample 130 individuals were
.located at the engineering research center, 90 in laboratory research and
20 in smaller groups such as information specialists or patents. These
. sub-sets represent 10-202 of the .employees sampled. The list was then
¢ checked or a telephone call was made to ask: have you during the past
full year (1975-1976) done any searching in the published literature apart
from reading current journals, either yourself or by asking someone else
' to conduct ‘a search for you? The questionnaire was sent to a total of 89~
’ who were known ag usé€?E or who thus identified ;hemselves Response to" )
. thé form took an average of 15 minutes. '

i

. w > .
[

. ?B The ihitial query showed that 49 of the 130 engineerg used avifll-
¢ ble iﬁterature services to search for information during the.year, versus,
who Bearched only in company dources or current' journals. The same '
ratio. for teseg;;h was 40 to 50, or nearer'l to 1. The list of 89. “known
. users" amount 40Z of the total random sample of 220 from these two °’
docations. This ieans that the other 60% of the. test sample do not consider
these information sexrvices as important to thems They satisfy their infor-
] . mation needs in other ways, i.e., from original journals, company sources, .
or their colleagues in the igvisible college, as ipdicisted elsewhere (13, 30)
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' Table C-1
v Questionnaire Re’tuéns (Raw 'Data) -
i Erigineers
. C
! ~ Total Sample - . ‘ . 130
i ' used literature services, 1975/76 49 .
> not used during 1975/76 - - 81
Questionnaires Returned . 33/49
Number of Searches Requested Coe . e
0-1 - ’ . 19
2-3 o S 5
4+ T . » 9
Number "of Services Specified
i -
‘ _ 0-1 ' voo17
: , . 2-3 ) . 9
4+ ' - ‘ 7
Ranking of -Selection Faktors (replies) o (2%
quality/reputation/costs ' , 0 237 -
all equal L T T4
costs first ' > ‘ 2.
Pre#r Originals to Abstract; (or reverse) ) \ .
' for R/D L ~," 43:-15
) ‘(fqr‘reports . ] ' . =4
. -7 for decision - ) . +1,-5
T : Perceive&:valﬁgé*(ééggfge) S -
Khow the individpal~" , : =26
use’ known sqrvice > v-.06
) know approximate.costs , ) - +.25
< '° compare on exact costs Co -.72°
o computer-customer training i ' -.76
accuracy > completeness * E .53
" .prompt key referemces - ) .79
. . Opén-ended cotments . )
total - R G Ty T 30
detailed ‘ 17

. -
A
» . .
4 .
‘

Research : f

90

40
50 - v =

38/40

-13

415 , .-

10 .
15 SR
13 .

. (30)

PRI G\
+o33‘ ‘a ’ ’ /.'

+.30 L
+.06 ° ) *
%67 ’ -
-.77 - } -~
.41 . -
.91 B

"

30
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-among - electfical engipeers at

The greater interest of the researchers in information services
.is'reflected in responses received, which was 38 out of 40 from resgarch
versus 32 out of 49-from engineering. ‘Similar-trends appegr im the’ @ . ™'
average number of searches made during the yeﬁ; . whieh was about 2 for

- the engineers and over:-4 for research. The same .applies.to familiarity

with different information.services; a check list by title of those used .
at least once during this period showed an avtrage of one for the engineens,

- and~three or more for research ¢ - ’ . : -

¢

- ,

A prelimipary table of questionnaire returns is given in Table.

* C=1. - These are presented as raw data, since Contract C-1027 required only ‘
‘thit a questionnaire be preparek,suitable for- testing  and allowed no time

or funds for stctistical analysis, The arbitrary® distinction between -
"enginkers™ at'the engineerihg center 18cation and "research". at the
research center  shows a number of interesting correlations. Both groups

- dgree that factors of quality (convenience) and judgment, (reputation)

are ranked ‘as most important (4 or 3) in their selection of services,'

_ where t.me and cost’ factors were ranked as\almost nil (1 or 0)

-

. Different valdes percelived by tﬂese two groups ‘were ranked on
a 5-pointscale (vital, yes, neutral,-not needed, and prefer not).. . The
algebraic average wis strongly positive -for research and negative for
engineers pn the use originals versus abstraots, using known” services, .
and asiing a known individual to collect the information. . Both groups
agreed (90 vs., 80%) that it, is impartapt to get key.reference promptly,

, before ‘any fugther search. “Both ranked completeness in a,seareh. ahead’

of ‘accuracy, the-engineers a little more so. The strongest agreement

was on two questions with Héavily negative résponse and’ 10-20% qf the - :
total as "prefer net;" for the importance® of knowing exact dolla® costs

tq compare serviees, and even more against expecting the user/customer N

" himself to.know how to do computer searghing.'. The ‘two groups responded
‘ equally well to the request for comments.

, «

“The preference for using abstracts ratﬂlr than oniginalé for
/purposes other than research was strbngér than expected and it seemed to

r;increase for uses further fyom research,for report writing or for decisions

This preference may reflect a ldcal bias-at this location, wher®t an aggres-
sive effort is made to provide good abstracts directed l‘.paterial of
company interest - ! . e .

. The diffenences observed befween the user-habits of research

-scientists -and enfineers checks a survey of .the same group of engineers

made during a previous year, when 100% of the library requests received .
for literature references came from 41% of the engineers. Both research’
engineers and design engineers were in¢luded.: Requests ranged from 252

of "light.users" ayeraging 4 requests per year, to less than 1% of "heavy
users" (5 men) averaging 5 tequests per week. These are the "information

, gatekeepers only 1 out of the 5. on- gsenior, staff. ’ This.dindifference to ,

T. It should be noted again in this con-
pection that in contrast tq sc ntific ‘journaks and reports,’the engineer
does not typically expect to find answers to his problems in the published-

the literature.may be a factorizn the Zipf-law results reported by Allen

fliterature, and it {8 unusual to ilnd enhineering know-how in wrdtten form.
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N £nformation search (estimate)? . ) L
) l;’ * 4 . . v
» ' v
. ‘ ., . gumber and Complexigy of Searches -
. . , ) - for a " for a questién- . for a report ke
' - . . ) quciE;ed fact; . redefined include "analysis
‘Requested fromlf%amea). reference, or copy .- - during search - - _of information
Y . 4. - . . ‘
. ‘ .~ N
-. a§ . - .
. 3 . . . .
v T a3 T L 3 * -_— ¢ "
. - B . .
. K
(Transmitted suggestions) «( ) . - : ( )
. A - P
. e ‘ e , T
' , Please’ enter ‘on- the “last line abové the approximate number .of these searches
where you were transmitting a request suggested by someong else. 4 s
‘ A&
h . - [,
. . J .- . “"
+ § L ] > . ’ *
y . t 4
’2 . -~ . i . v
v ' ¢

. - : ATTACHMENT Q
. . . - 98- " Return To: Homer J. Hall
K v ] Govt. Reséargh Labs
3 . . i‘ . K ERC-28, R, 109 * _
. R ‘ 1 ' A
USER EVALUATION OF INFORMATION SERVICES .
. (NATIONAL SCIENCE FOUNDATION CONTRACT C-1027) . - €

»

This is a survey corducted for NSF on "Improvements in the Dissemination and T

Use of Scientific and Technical Information". Its aim is (a) to explore the valqe
systems which users of information servic:i apply in deciding which informatiqQn servigé
to buy or use and (b) to provideé a guide #r user selections, among the many competing

services available. "Sexvice is defined herein as any means of access to the liter-- .
ature other than your own reading of journals ‘or books. This may be an- abstracting/
indexing service, .or the. peysonal services of a litsrature searcher/analyst. e,

This questionnaire is addressed to a randpm sample of Exxon professionals at
Linden .and Florham Park _who are known users of information services which the Company -
provides. Its purpose is to examihe the ‘basis_upon which you ordinarilg‘decide which =
service(s) you like best, for a specific use. T hone enquires abdut this form are
welcome; your answers can be given by phene, or b§nterview if you prefetr (ERC x2555) .

-

1. Your Division - ) hd © " Year employed by Exxon. ©_____ *
- M o . - .
. L TN B '
: . . N
_First cbllege degree and year A0y K LY
.o - £ O ) (‘
. - = . N L 4

2. During 1975<76, how often have you asked someone to carry out for you any kind- of




3: Durj.ng 75-76, how often have you us
@ specillic information service?
N wh'lch you part:l.cularly

El{lc"

= T

-

lgase enter in Columﬁo (a) y0ur

"as ne

ake and use

" .59

~ .
S
.
:
:
: ,
\* .
Q-2
L -
:

Plegse add the names of other services not listed,

Y L]

estimatz of how much this service costs, per year.
"~ and (b) other reasons Uhy ypu part:l.cul'ari:y like or dq not l:l.ke this pne (use footnotes ‘.

- o . 4 e
- ‘a 77 0 ="never B 3= often (average-gnce a.week)
L L 1 = at*least dnce - b = daily (constant use)-; ". .
O . 2 = geveral imesy s R N 3
K4 N - a4
.’ e - - Fr quency . . . - ‘F‘equenc'y .
. o © 0/1234 N 01234
. Chemical Abstracts - e Aiy Pollution.AbstPaces _ |,
A .API Abstracts @y, T - ‘Applied Sci/Tech Index -~ _ . _ _
- .« Dervent Patents. /% - MR Current Contents: R P ot
"- %a . Science Citation Index _ - __ _ + -y Emwironment Abstracts " '
2N Predicasts _ _'___v .7 Petroleum Abstracts ' —_——— T
. . Engineering Index /  _ _ _ _ _ ++ ERDA Energy’ Abstracts N —— =" i
- “1 P ~f . - _ 2 NTIS/GRA Index - _}‘L_ PR
Lockheéd/Dialog e S - Ll
" Medlars/Medline N : N -
\ M- s — = - — =
. SDC/0rbit ’ . N “
oL e e —* — -
. 4. .How d@yo‘& ate the’ servicgs th,at you know, 1n the abqve list (3), aside from tbe -
subject aréa? ‘Please -enter your list bélow, by name or number, er, and,
* " rateTexer f‘ac’or for which you have an o injon, on-a scale from 0 poor; V= N
. . unc?ta i satisfactory; 3 = good to & = excelleht R oy
- * . N . * [ . ¢t ’
. ° B Judgment v
v _(&ality Fattors Budget Factors " Factors '
1 4 - .
. . AR S ’ '
- . ¢ 5 p > . ( c ) ’
. s QJ' 9] “.‘ o (o} (] .
: . . . - L T = v . w -t o
. . o .9g€& o .09 £ oo 0 .
' Lt e En B LS gidf s Ezpd
: Servi E'¥, % 8 33 3sEe o s28f o
o ervice -0 %m 90 0 OowW AU WO b oo ::§_ umxl N
o y name 1n0mber) - W93 MET® L 00 Wk B - R 10)
I e
1 1. Chemical Abs cts ' - ) : .
’ » . 4 gg ) ' » .
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ERIC

P S -
- ) ’ .-
5. What ctn‘s are most important to you in deciding what informatmn service(s) to use? o
. Since this may ‘vary with your intended use, please specify this, "and indicate for .y
each type of search Which factors you rank as most important in your sel on ’
P services (on a Gscale 0-to 4, 2ero to vital). Consider all quality factors as a up,
© _all budget factors, and all Jndgme,nt fact’oz“!‘ as rseparate dimensions in the selectionm
process:, : . . .
:s.O r . - E K ’ (Y .
. - " Relative importance (0,1,2,3,4) of toe ,
. © . factors in select‘ing ) Usual % of references :
Type of .Seg&ch a service for this use: /' you want to see, as ¢
+ . information sear intended quality- budget judgmeht * ‘ title/
for ) . useX* (convenience) (costs) (reputation) originals abstracts author .
t N A . . « ’
a specified fact, * . o -
reference %% ’ ‘, ) * o
*» ' , 7 4 o
- - . ’ - . . ,
patent informatien : .
state of the art - o * ‘S . )
review », . * ' .
-' e ‘ﬁ . ! ‘ - >
. browsing,” ' -—gp’ - ) .
. general background” - & )
gfoject selection N '\‘r{ -
. A .
~ o ° o -
. roe TN ~
. R} .
* 'fneci'f’v,'as use for R/D (blamniig '~willg); report (wr:!.t:l.ng); client (for sending to so\eone);
decisign (management); other c e . . : ’
‘ E— ™
C4 . . ,, . ,
- . ; ' - ‘ . . . j
6. In your evaluation of information services, how impartagt'is it in yo.x'xr"opinion ta H
! : \r 2 “ \
. - - o . + - ++
N (prsfgr not) * (not needed) , (neutral) (yes) (vital) -
i know the’ individual who . ) . .
R will do the searching o ‘ . RN ,
. . - N
. use a seryice 1 have. .
" ‘used before . . a
. know myself how' to do . * . . @
- compute earclin .o . s b
puterfpearcifing — . T
. know approximate costs 4 , -
-(order of magnitude) - . " S\
- ~ | - \ .
 know eﬂct’dolla; tosts ' » - ' o
}oi‘ comparing .services s ~° - Al Y T
. LI ) e " W T L‘ E
rank accuracy ahead of - . . . i .
. . ’ ) .
’ completeness of coverage ‘ . o : .
. get key references promptly, p " . . )
. befbre .the final report - . : ' J
. 0 e .
Lt . : * ‘o
(&) T
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Other + or - factors which seem significant ‘to mé*include: ’ ’ ’
" o
. - A A ¢ ¢
. ! ¢ '. * ~
'Y . . - IS . o’
i o~ S .o
. What effect does it have on’ you if a ‘'service which gives 8Rod results is °
e i . —

- ; .’ ) < L. » .
expensive? Y : ,

.
‘ »
ot ’ ' ‘.
. , ° . .
s . . B
¢ kY - 4 »

or, hard-to use? ‘s
g . 0! . * ‘ ‘
v . - ’
of uncertain reputation? . - ) . * i
o . e ' ‘
* containg hidden errors?. — ... ‘. S ~- ;:; S
. * ‘e Lt & ™~ E 4 : " ) » . "‘ ' .
* [ i - ’ ‘ [} ’ ‘1‘
. . / ' . . &
Why do you ;hink people particularly like to use.or avoid c.erta-in types of .
information services? _ ) . . . .
. 9 - &5 - . -
~ o °* ¥ ° -
F W - . . '
. , ) ‘ v iy o
. o ::,A_-
. " ‘ j B R
L e » . \ . . [} R »

This survey of user valug systems is in no way a reflectio on the
inforMtion services supplied by ERMSE. Thank you for your time ai nterest.

- It will help, if you sign but\if youy don't want tq, leave it off, -
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